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ORIGINAL PAPERS 


SOME OBSERVATIONS OF SURFACE DEPOSITS FORMED 
IN GLASS FURNACE REGENERATORS'! 


By Hersert INstEy 


ABSTRACT 


Two high alumina refractory brick which had been used in glass furnace regenerators 
were examined with the petrographic microscope. The deposits formed on the surface of 
the brick through reaction with the dusts and gases of the furnace atmosphere were 
found to be composed principally of nephelite, carnegieite, and corundum. Nephelite 
and carnegieite probably can form only in those parts of glass furnaces where the 
temperature is considerably lower than that required to melt the glass, but corundum 
may be formed at melting temperatures. 


In a paper? by Booze and Flint giving the results of tests to determine 
the relative resistance of different types of refractory brick in glass 
tank regnerators to alkaline slags, the authors found, for the particular 
conditions of the tests, that the brick having the highest alumina con- 
tent gave the best service. Since the efficiency of the alumina brick 
as checker brick was somewhat lowered because of the accumulation 
of deposits on their surfaces, and consequent reduction of air passages, 
it was thought that a microscopic examination to determine the 
nature and origin of such deposits might be of importance. The results 
of microscopic examinations are recorded in this paper. Samples of the 
used brick were obtained through the kindness of Mr. Booze. 

1 Published by permission of the Director, U. S. Bureau of Standards, Department 


of Commerce. Received June 14, 1926. 
2 Jour. Amer. Ceram. Soc., 7, 594 (1924). 
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In the investigation reported by Booze and Flint, the specimen 
brick were installed as an integral part of the upper checkerwork of 
glass tank regenerators. Temperatures in regenerator No. 1 as measured 
by an optical pyrometer varied from 1100 to 1200°C (stated as 2000 
to 2200°F by the authors) and in regenerator No. 2 from 985°C to 
1100°C.! The furnace dusts acting on the brick in regenerator No. 1 
were high in silica, alumina, alkalis, and lime and the dusts in regener- 
ator No. 2 high in alkalis, lime, and magnesia, and low in silica and 
alumina.’ 

The specimens examined in this investigation were broken from 
brick designated by Booze and Flint as of type No. 1 and were reported 
to contain 34.7% SiOz and 58.6% AlsOs. 

The surface of the brick from regenerator No. 1 was covered with a 
brown and white deposit, in places curled up into waves, and having 
the appearance of a dirty coral growth. The interior of the brick was 
composed of needles of mullite (3Al,03.2SiO2), crystals of corundum 
(Al,03) and a small amount of glass. The crystals of corundum were 
observed in masses of friable material and were probably formed by 
the crystallization of dehydrated diaspor. The white vitreous border 
zone between the interior of the brick and the surface deposit con- 
tained large, well-developed mullite crystals, a small amount of glass, 
and a very few corundum crystals. The presence of a smaller amount 
of corundum in this zone than in the interior of the brick was probably 
the result of the increase in the rate of reaction between the corundum 
and glass caused by flux penetrating into the brick from the outside. 
The mullite occurred in large, well-formed crystals while the corundum 
showed rounded, dissolved borders. Very probably, therefore, the 
mullite developed at the expense of the corundum and was the stable 
compound in this zone. 

Just outside this narrow vitreous zone, however, corundum seemed 
to be the stable crystalline phase. Here the corundum developed at the 
expense of mullite and the glass increased in quantity. A small amount 
of nephelite (Na2O.Al,0;.2SiO.) was present as skeleton crystals. 

The formation of corundum here as well as on clay refractories in 
other parts of glass tanks is due to the dissociation of mullite. Pure 
mullite, in the absence of other substances, dissociates into corundum 
and liquid at 1810°C*, but such active fluxes as soda and lime un- 
doubtedly lower the dissociation temperature greatly. 

In the outer, coral-like deposit the most abundant constituent was 
nephelite. The indices of refraction of the nephelite, as determined, 

1 Loc. cit., footnote p. 595. 


2 Loc. cit., p. 597, 
* Bowen and Greig, Jour. Amer. Ceram. Soc.,'7, 242 (1924). 
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are: w=1.538, €=1.532. These values agree well with those given by 
Bowen! for pure artificial nephelite =1.537, «= 1.533) and indicate 
that the nephelite carries little other material in solid solution. Small 
corundum crystals are present as inclusions. 

A schematic representation of the different portions of the brick is 
given below: 

Interior: corundum, mullite, a little glass 

mullite, a little glass, very little corundum 
Border zone: { glass, corundum, a little mullite 


glass, corundum 
Surface deposit: nephelite, a little corundum 


The same type of brick after use in the No. 2 regenerator was very 
different in appearance because the surface deposit was present as a 
thin brown skin less than 0.5 mm. in thickness. The interior of this 
brick was, however, the same as that of the brick in regenerator No. 1 
except for a somewhat lesser development of mullite crystals, probably 
due to the lower temper@tures maintained in regenerator No. 2. 

The thin outer crust was composed principally of nephelite and 
carnegieite (the high temperature form of nephelite). The mean index 
of refraction of the nephelite was 1.540+.002, which is somewhat 
higher than that of pure nephelite (Na,O.Al.03.2SiO2) and probably 
indicates that other substances were present in solid solution. The 
carnegieite, in its microcline-like twinning and its extinction angles 
resembled pure carnegieite (Na,O.Al,O03.2SiO.), but its mean index, 
1.533+.005 was considerably above the mean index as found by 
Bowen (1.512). The increase in the indices of the carnegieite was 
probably also caused by solid solution. 

The notable difference in the constitution of the crusts on the two 
samples of brick is that the sample from regenerator No. 1, operated 
at the higher temperature, contained nephelite only, while the sample 
from regenerator No. 2, operated at the lower temperature, contained 
nephelite and carnegieite. That carnegieite, the high temperature 
form of Na,O.Al,03.2SiO2, should form only in the regenerator oper- 
ated at the lower temperature seems unexplainable until it is remem- 
bered that substances such as CaO.Al,03.2SiOz in solid solution with 
Na2O.AlI,03.2SiO; alter the nephelite-carnegieite inversion temperature 
profoundly.? 

It seems probable, therefore, that the appearance of carnegieite in 
the lower temperature regenerator only is due to the differences in 
amount and kind of material in solid solution in NagO.AlsO3.2SiO-2 
in the two samples. 


1 Amer. Jour. Sci., 33, [4] (1912). 
2 Bowen, Amer. Jour. Sci., 33 [4], 560 (1912). 
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{| The occurrence of nephelite and sometimes carnegieite on the 
surface of refractories above the gas line in the cooler portions of tank 
furnaces is rather frequent but so far nephelite has not been observed on 
refractories above the glass line in the melting end of the furnace. The 
reason for this may be found by considering the course of the attack 
of the volatilized alkalis and batch dust alkalis on the refractory. The 
first material formed will be low in alkalis.’ It will have a softening point 
which is probably well below melting temperatures in the glass tank. 
Excess alumina crystallizes from this molten glass as corundum. With 
temperatures equal to those of the melting end of the furnace, the 
mobility of the liquid will be great and it will flow away from the surface 
of the brick carrying corundum crystals with it,? and consequently 
there will be no opportunity for silicates containing high percentages 
of alkalis to form. If, however, the temperature is in the neighborhood 
of 1200°C, the viscosity of the silicate liquid will probably be very high 
and the liquid will remain on the surface of the refractory where it 
will have an.opportunity to combine with more of the alkalis. The 
resulting product may be nephelite (or carnegieite) which has a melting 
point of about 1525°C, well above the temperatures in the cooler por- 
tions of the tank. 

It is evident, therefore, that in the cooler portions of the furnace 
protective crystalline formations may be built up on the surfaces of 
refractories with fairly high alumina content (50-75%) while in the 
hotter portions the same refractories may be corroded away. 


Summary 


The microscopic examination of two samples of high alumina refrac- 
tory brick used in glass furnace regenerators shows that the deposits 
formed on their surfaces are composed principally of nephelite and 
carnegieite, the low and high temperature forms of Na,O.Al,03.2SiO», 
and corundum. Nephelite and carnegieite probably form only in those 
parts of glass furnaces where the temperature is considerably lower 
than that required to melt the glass. These data as well as those 
reported elsewhere® indicate that corundum may be formed in the 
melting end of the furnace. 


1A glass with an approximate composition of R,O.Al,0;.5SiO2 is often found on 
the surfaces of glass refractories in glass furnaces. 

2Frozen drops of this liquid containing corundum crystals have been observed 
hanging from the faces of clay refractories in furnaces torn down for repair. 

3 Insley, Jour. Amer. Ceram. Soc., 7, 589 (1924). 
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THE MULLITE CONTENT OF SOME AMERICAN TANK BLOCKS' 


By Frep S. THompson AND Howarp I. VoRMELKER 


ABSTRACT 
Samples of the various glass tank blocks manufactured in the United States were 
analyzed for mullite by the hydrofluoric-acid method. 


At present many of the members of the ceramic profession whose 
main interests are embraced by the glass industry are of the opinion 
that the presence of mullite in a tank block will lengthen its life by 
increasing the resistance of the block to corrosion or chemical action 
of the molten glass and the glass batch. In this study we have made 
no effort to defend or enlarge upon this pe 
theory nor to gainsay it in any manner. We Sag | gi 
have merely used the best means available \G) Acumina CONTENT 
for determining the amount of the mineral j A | 

25+-— 
present in various samples of glass blocks § 1 | |\ JA AaNa 
and other materials. Yer 
a /s MULLITE CONTENT 

The alumina and silica present in a tank |AFTER REHEATING 
block tend to form the mineral mullite when wae | 
the block is fired to a sufficiently high tem- aeaead 
perature. This conclusion follows from the 4s 
thorough study of the problem by Messrs. 
Bowen and Greig.? 

W. J. Rees, in his paper on ‘‘Alumina Silica Minerals in Glass House 
Pots and Tank Blocks,” gave the following conclusions.’ 

1. That the alumina-silica mineral found in fire clavs after firing 
has the composition 3Al,0O; 2SiO: and is called mullite. This agrees 
with the work of Bowen and Greig. 

2. The proportion of mullite present in fired clay increases with 
the alumina content of the clay and with the temperature and duration 
of the heat treatment. 

We, therefore, decided to apply the tests as those used by Rees 
to the same group of tank blocks whose physical and chemical 
characteristics we described at the Columbus meeting in 1925.4 

These blocks were obtained from stock and were designated by 
number. The identification numbers used in this paper are the same 
as those used in our previous discussion. 


1 Received August 4, 1926. 

2 N. L. Bowen and J. W. Greig, Jour. Amer. Ceram. Soc., 7 [4], 238-54 (1924). 

3 W. J. Rees, Jour. Soc. Glass Tech., December, 1925. 

‘ F. S. Thompson and H. I. Vormelker, ‘“‘Some Features of Tank Block Comparisons,” 
Jour. Amer. Ceram. Soc., 7 [10], 611-17 (1925). 
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Our method of determining the mullite content was as follows: 


The tank block sample was crushed to a powder and quartered down to about 15 
grams. A portion of this representative sample was then ground to an impalpable 
powder in an agate mortar; one gram of this powder was then added to 20 cc of pure 
hydrofluoric acid and left for twelve hours at 20°C. The insoluble material was sepa- 
rated by filtration, using platinum vessels. The residue was weighed and analyzed. 
As the crystalline material is slowly soluble in hydrofluoric acid, the results, hereinafter 
described, are only approximate; but as a uniform time and temperature of exposure 
to the acid was adopted, the results are all comparable. 


Table I gives all the data bearing on the determination of mullite 
in the blocks as they came from the kilns of the manufacturers. 


TABLE I 
Sample Number 1 2 3 + 5 6 7 8 
Percentage of sample 
in residue (mullite) 123.78 3.9 4.0 6.546 .4.8. 2.82 


(Al,O; 69.1 68.4 71.8 73.8 79.9 69.7 70.1 
{SiO, 29.4 29.0 26.5 23.3 27.5 26.1 27.9 


Per cent composition 
of residue 


Per cent of mullite 
theoretically possible BS 22 D3 31.6 


Effect of Refiring on Mullite Content 


About twenty-five grams of each of the original samples were 
quartered out and fired at 1450°C for twenty-four hours. This treat- 
ment produced, in each case a hard vitrified body. The colors varied 
from brown, in the case of No. 1 to black in the case of No. 6. These 
vitrified samples were crushed and ground and analyzed as before. 
Table II shows the results. 


TABLE II 
Sample Number 1 2 3 4 5 6 7 & 
Per cent of sample 
in residue (mullite) 17.55 16.45 21.78 15.2 15.5 22.01 18.1 21.41 


P at composition Al,03 71.9—73 .1—72 .3—68 .2—-66 .3—68 .4—71.1—-69 .4 
WF COME 26.1. 23.5 26.1 29-4 90.8 27.3 27.1 27.0 


Per cent of mullite 
theoretically possible 29.3 24.8 30.7 38.5 41.2 39.3 31.65 54.3 


The general results of the study do not justify any definite con- 
clusions regarding the conditions which produce maximum quantities 
of mullite. Dr. Rees states that the mullite formed was proportional 
to the alumina content but our figures and curves show that this as- 
sumption does not hold good in ware fired at ordinary kiln temperatures, 
nor is it true of ware fired at a higher temperature for a period of 
twenty-four hours. 


Gtiass TECHNOLOGY LABORATORY 
GENERAL ELectric COMPANY 
Park, CLEVELAND, OnIO 
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WEARING AWAY OF TANK BLOCKS! 
By Donan W. Ross 
ABSTRACT 


A statement concerning the manner of the wearing away of tank blocks, factors 
affecting such wear, and detailed studies of surfaces of used tank blocks. 


Statement of the Case 


As a rule the wearing away of tank blocks in glass melting furnaces 
takes place primarily by direct solution. Glass dissolves the exposed 
block surfaces and forms a clay-bearing glass.? This clay-bearing glass 
is heavier (has a higher specific gravity) than normal glass, and where 
opportunity offers, it readily sinks. Dissolving of the blocks proceeds 
in proportion as the clay-bearing glass is removed. However, if this 
glass is not removed from a given portion of tank block surface, such 
glass, at and near such surface, becomes saturated with clay and 
further solution of the surface ‘practically ceases. 

The clay-bearing glass forming at the tops of blocks tends 
to flow down over the vertical faces of the blocks and 
protect them. Wherever there are horizontal joints 
between the blocks, or defects in the surfaces of the blocks that glass 
can get into, downward-facing surfaces are present, from which the 
clay-bearing glass, being relatively heavy, readily settles and flows 
away and very rapid solution of the blocks results. Such upward eating 
is characterized by circular holes approximately $ inch in diameter 
which are drilled vertically upward, and which apparently greatly 
accelerate solution of the block.* The resulting clay-bearing glass 
settles on the lower (upward facing) surfaces of such openings, after 
which reaction practically ceases thereon. This upward eating from 
horizontal joints and defects apparently results in more eating away 
of the block than all other eating combined. 

Of course if a block is not well bonded together, pieces of 
Effects of . 

it may become dislodged and floated away, or if the face of 
Defects 

the block shrinks much in use, cracks may open up in it, 
but in either case, glass gets into the defects and rapid upward eating 
of the block ensues. 

As a general rule, solution of blocks is less at the bottom 
Effect of 
Tank Depth of tanks that are 60 inches deep than in tanks that are 
42 inches deep and less in 42-inch tanks than in tanks 

that are but 30 inches deep. Or in general then, the deeper the horizon- 
tal joints are below the surface of the glass, the less will they be eaten. 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Soctety, Atlanta, Ga., 
Feb., 1926. (Glass Division.) Received May 3, 1926. 

2S. R. Scholes, “Some Aspects of Tank Block Corrosion,’”’ Glass Industry, 5 [9], 
Sept., 1924. 

3G. V. McCauley, Discussion in “Symposium on Glass Industries Refractories,” 
Bull. Amer. Ceram. Soc. 4 [11], 605-608 (1925), 
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Thus we may expect less eating at the horizontal joint between the 
bottom and side walls than at horizontal joints in the side walls them- 
selves. 
Longer tank life then would appear to be favored by 
Longer 

. the production by tank block manufacturers of blocks 

having a minimum of shrinkage after veing placed 

in the tank, and containing a minimum of mechanical defects that the 
glass can get into. It would further appear that the tank block user 
can himself favor longer tank life by the elimination of horizontal 
joints between blocks. 

This elimination of horizontal joints might even be carried to its 
logical conclusion and eliminate the horizontal joint between bottom 
and side walls by having the side wall blocks project down the side 
of the bottom blocks instead of resting upon them. 

Constant care by the glass man during heating up of glass tanks is 
worthy of his careful consideration, for cracks formed in the blocks 
through careless heating may be expected to decrease appreciably 
the life of the tanks. 

Technical Aspects 
Liquids leaving downward-facing surfaces of solids 
and passing into less dense mediums, tend to flow 
to the low points of the solids and leave the solid 
surfaces at these points. 

Clay-bearing glass, being heavier than normal glass, appears to 
flow along downward-facing surfaces of tank blocks to the low points 
of such surfaces, and settle from these points through the normal glass. 
Apparently in this way, the irregularities of the downward-facing 
surfaces are accentuated so that they eventually assume the stalactite- 
like appearance which is so characteristic of such surfaces. 

The intensity of the interfacial tension at the juncture between 
solids and liquids (in this case between tank blocks and molten glass) 
is supposed to vary with the nature of the solid and liquid surfaces.' 
Solution of the block by the glass changes the composition of the 
glass in proximity to the block, and hence probably also alters the 
surface tension at the interface between glass and block. It appears 
possible that under certain conditions this effect may accelerate 
or retard removal of clay-bearing glass from the block surface. 

It even appears possible that the shape of the vertical holes, which 
is that of a cylinder terminated above by a hemisphere, may exert an 
effect that tends to accelerate their development upward. 

There is frequently, if not always, a thimble-shaped gas bleb en- 
trapped at the upper extremities of these vertical holes. Perhaps the 

1R.S. Willows and E. Hatschek, Surface Tension and Surface Energy, pp. 4 and 28. 
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play of interfacial tensions between the gas bleb, the glass surface, 
and the block surface, may exert an accelerating action on solution of 
the block. 

As has been observed by others, the temperature drop in a twelve- 
inch tank wall under operating conditions is approximately 180°F 
per inch from the hot face to the cool outside. If we assume a tempera- 
ture of 2500°F within the tank at the glass surface there is then a layer 
at least one inch thick at the hot face of the block that is of such a 
temperature that further gradual firing of the block takes place in use. 
In some cases this action probably increases the resistance of the block 
to solution. This conclusion appears to be borne out by the fact that in 
recesses or other relatively cool portions of tanks where such secondary 
firing of the blocks is practically imperceptible and in which nevertheless 
there has been a normal amount of circulation of glass, the blocks have 


been found to be 


~ | 


badly eaten. On 
portions of the 
same blocks that have 
been exposed to more 
heat in the tank, the 
secondary firing of 
the block has been 
plainly visible for a 
thickness of one-half 
inch to an inch, and 
relatively little solu- 
tion of the block has 
taken place. 

In the case of side- : 
wall blocks that have 
been in service, and — 
after service were still 
practically as thick as 
originally, the effects 


Fic. 1.—Diagrams: (1) characteristic eating of two- 
course side wall; (2) darkened portion at face illustrates 
effect of secondary firing during months of use; (3) effects 
of upward eating from cracks that extend entirely through 


of secondary firing 
appear most promi- 
nent at the top inner 
edge of the block and 
gradually less down- 
ward along the inner 
face of the block, in 
many cases being 
practically impercep- 


blocks; (4) method of placing sidewall blocks relatively to 
bottom blocks to eliminate the horizontal joint at this 
place; (5) nature of mud-pond cracking in face of blocks 
that shrink greatly in use; (6) block that during the later 
part of its life was backed by a water box; (7) block that 
during the later part of its life was backed by an “over- 
coat block’; (8) solution hole in a downward-facing 
surface, A =glass, B=gas cavity; B is lined with a thin 
layer of glass. 
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tible at the bottom of the tank. This appears to be in accordance with 
the idea that the lower side wall receives less intense heating in use 
than do the blocks at the metal line. The gradation of this effect is 
shown graphically in diagram 2, Fig. 1. 

Thus, although the effect of secondary firing at times appears to de- 
crease the eating of the block just below the metal line, it probably can 
not be depended upon to make tanks as a whole invulnerable to solution 
by molten glass. 


Effects of Glass 
Ingredients 


Sodium sulphate (as sait water floating on molten 
glass) and some other sodium compounds appear 
to be much more active on flux blocks under 
strongly reducing conditions than under oxidizing conditions, and 
under such conditions the blocks appear to be destroyed by actual 
penetration of sodium compounds into the pores of the block, with 
resulting sloughing away of quantities of the block, instead of a mere 
dissolving away of the block at its surface. It appears probable that 
under such reducing conditions the composition of certain soda com- 
pounds in glass is altered, and hence possibly also the interfacial 
tension between gla-s and block, with the possible result that the soda 
compounds more readily wet the block and penetrate into it. It may 
even be possible that this is sometimes accomplished by the formation 
of minute amounts of free sodium oxide, and that the sodium oxide is 
the material that actually penetrates into and destroys the block. 

In making chemical analyses of difficultly fusible silicates, sodium 
peroxide is used as the fusion agent, instead of sodium carbonate, on 
account of its greater efficacy in dissolving such silicates. Hence we 
may expect that any sodium oxide present in glass-melting tanks at 
glass-melting temperatures will have an exceedingly active fluxing 
effect on the tank blocks. 

As is commonly known, sodium carbonate is not readily decomposed 
by heat alone at ordinary glass-melting temperatures. However, it 
appears probable that at glass-melting temperatures and under rather 
reducing conditions some of the other sodium compounds used in the 
manufacture of glass are somewhat dissociated with liberation of small 
amounts of sodium oxide, which we of course would expect to be very 
active on tank blocks during the interval until it was converted to 
sodium carbonate by the furnace atmosphere. In the case of “‘salt 
water” it appears probable that sodium sulphate is somewhat dis- 
sociated by Coz and Co, yielding some sodium sulphide, and if the 
furnace gases contain much free hydrogen, we might even expect the 
dissociation to liberate minute quantities of sodium oxide. 

Many manufacturers of tank glass add salt cake to their 
glass batch, which on rising to the surface of the glass, 
s “salt water” comes into contact with the reducing 
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furnace atmosphere and dissolves any siliceous matter present at the 
surface of the glass, and thus prevents the formation of a siliceous 
scum. This is perhaps an advantageous procedure as the absence of 
scum permits heat to come into more direct contact with the melting 
glass batch. 

However, in the absence of carbon in the batch, it probably 
does not require much salt cake to result in an excess 
that floats on the glass and becomes an active agent in the eating of 
tank blocks at the metal line. : 

It has been suggested that the scourges of salt water, etc., at the 
metal line may be somewhat lessened by maintaining the glass line 
even with the tops of the blocks, so that small amounts of glass run 
onto the tops of the blocks, the metal line thus acting on an upward 
facing surface from which the resulting clay-laden glass is not readily 
removed. 


Flux Line 


With reference, then, to the wearing away of 
surfaces for use against molten glass, it is probably 
well to consider carefully the chemical nature of 
the sodium and potassium compounds added to the glass batch, 
particularly as to the ease with which they are dissociated by heat and 
furnace atmospheres. 

Special or unusual conditions such as large quantities of “salt water’’ 
or similar substances on top of the molten glass under reducing con- 
ditions, bring about special effects on the blocks. Such conditions as 
they become better understood, 
are being rapidly eliminated by 
glass manufacturers, and being 
of a local character, do not 
very generally apply to the dis- 
solving away of tank blocks. 


Dissociable 
Alkali Compounds 


Details of Studies of Used 
Flux Blocks 


The features of solution at 


horizontal joints and defects as Fic. 2.—Side wall of tank in which there 


were no horizontal joints and no major 


described in this paper, occur in 
both the melting and refining 
ends of tanks, and hence may 
perhaps be considered as the 
normal way in which tank 
blocks dissolve, rather than as 
being due to the direct scourges 
of raw glass batch. 


defects; blocks were still in very good condi- 
tion when removed from tank. Compare 
with bridge wall, shown at right, which was 
same material but contained horizontal 
joints. In the bridge the blocks were greatly 
eaten immediately above the horizontal 
joints; bottle glass tank that yielded good 
service and was operated at rather high 
duty. 
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Some of the pictures that might be used to illustrate this paper are 
already in print in the various trade journals that serve the glass in- 
dustry, as illustrations of an abstract of this paper. Hence to conserve 
space these sare not here reproduced except as they have special 
bearing on the text. 

In Fig. 1, are shown diagrammatically some of the features exempli- 
fied in the photographs shown in the other figures. Diagram No. 
1 shows a characteristic form of a two-block high side wall from a 
tank 42 inches deep (see also Figs. 5 and 6). In this case there 


Fic. 3.—These two blocks side by side in service, the face of the right hand block did 
not crack and showed practically no eating. The face of the left hand block shrunk and 
cracked badly in use; upward eating started in these defects and practically half the 
block was dissolved away; side wall blocks, bottle glass tank. 


has been a relatively small amount of upward eating at the bot- 
tom (downward-facing surface) of the lower side wall block. On 
the upper side of this block (upward-facing surface) there has 
been little solution of the block. However, at the bottom (downward- 
facing surface) of the upper block there has been so much solution 
that a goodly portion of this block has been removed, while the 
upper portion of this block just below the glass line shows 
very little solution. This portion just below the glass line appar- 
‘ently receives two forms of protection. First, clay laden glass 
from the extreme top of the block flowing down over this point 
would tend to protect it, and second, the effects of secondary firing 
are apparently most highly developed at this point. 
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Diagram No. 2 (Fig. 1) shows the gradual gradation of the effects of 
secondary firing from top to bottom of the side wall, as observed on a 
block that was the full depth of the tank and was practically full thick- 
ness after service. (See also Fig. 9.) The darkened portion represents 


the part in which secondary 
firing was observable. Porosity 
determinations indicated that 
this effect was practically ab- 
sent at the bottom of the side 
wall. 

Diagram No. 5 (Fig. 1) shows 
the nature of cracks that open 
up in use in the hot face of 
blocks that contain much resi- 
dual shrinkage as set in the fur- 
nace (see also Fig. 3). This 
cracking is coincident with the 
secondary firing of the blocks; 
that is, as the face burns dense, 
it shrinks and cracks. 
cases that we have of record to 


In the 


Fic. 4.—As‘this side wall wore thin from 
use cracks developed in the exterior of the 
blocks and extended through to the interior; 
glass got into these cracks and upward eat- 
ing ensued. As there was very little down- 
ward eating from these cracks, steplike 
cavities developed in the blocks; bottle 
glass tank that yielded good service and was 
operated at rather high duty. 


date, such cracks have proved somewhat more detrimental to the blocks 
than the accompanying secondary firing of the blocks has proved 


beneficial. 


Diagram No. 3 (Fig. 1) shows 
the manner in which upward 
eating takes place from cracks 
that extend entirely through 
the blocks. Such cracks appar- 
ently develop through spalling 
of the blocks during heating up 
of the tank or subsequent there- 


to. Many blocks crack in this 


Fic. 5.—Side wall of tank iliustrating 
the use of single-course blocks in comparison 
with two-course blocks. The single-course 
blocks were located under the second port 
from the filling end of the tank and the two- 
course blocks were ranged on each side of 
them; bottle glass tank that yielded good 
service and was operated at rather high 
duty. 


manner and as the blocks are 
worn down somewhat during 
their later life, the glass gets 
into such cracks and upward 
eating ensues (see also Fig. 4). 

Diagram No. 6 (Fig. 1) shows 
a portion of tank wall that has 
been maintained by a water 


box or by wind. 


In such cases the entire surface backed by the water 


box wears down to a thickness of } inch or less and all traces of the 
nature of previous action on the block disappears. (See also Fig. 5). 
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! Diagram No. 7 (Fig. 1) shows a portion of tank wall that has been 
maintained by another block being placed behind it. In such cases 
the glass eats its way right on into the block that is used as backing (see 
also Fig. 4). Blocks used in this manner are sometimes known as 
“over-coat blocks.” 

Diagram No. 8 (Fig. 1) shows a longitudinal section of one of the 
cylindrical holes terminated by a hemisphere that are so character- 
istic of the upward eating of tank blocks. The portion A is always 


J 

Fic. 6.—Single-course blocks from same tank and same position on opposite side 
of tank, as the one-course blocks shown in Fig. 5. Comparison of these two figures 
indicates the similarity of behavior in the two positions in the tank. 


found full of glass while the portion B frequently and possibly always 
consists of a closed thimble-shaped cavity lined with a very thin 
skin of glass. The glass surface forming the bottom of this cavity is 
frequently nearly flat as shown, when taken from the tank in a cold 
condition. (See also Figs. 7 and 8.) 

Diagram No. 4 (Fig. 1) shows graphically how side wall blocks might 
be placed relative to the bottom blocks, projecting down over the side 
of the bottom blocks, if structural conditions permit, so as to eliminate 
a horizontal joint between bottom and side wall blocks and thus elimi- 
nate the type of eating shown at the bottom of the block in diagram 2, 
Fig. 1. 
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As can be seen in Fig. 2, the side wall here shown 
yielded satisfactory service and at the time the tank 
was let out might still have been expected to be 
capable of several months more service. The characteristic stalactite- 
like form resulting from upward eating is present above the horizontal 
joints of the bridge shown at the right. The results of glass action at 
the metal line is shown at the tops of these blocks. 


Photos of Used 
Flux Blocks 


Fic. 7.—Portion of the eaten, downward-facing surface, at the joint between the 
bottom of the tank and the left hand one-course block shown in Fig. 6. Note the large 
number of solution holes. 


Diagram 5, Fig. 1, indicates how the face of a block such as that 
shown at the left in Fig.-3 originally cracked. The tops of the knobs 
shown on the face of this block are practically flat. Apparently the 
high points of such upward-facing surfaces have been dissolved away, 
tending to bring the whole upward-facing surface into one horizontal 
plane. However, the downward-facing surfaces of these knobs have 
dissolved away in the usual manner, and as seen from Fig. 3, the 
upward eating has been very effective. 

Examination of these two blocks showed clearly that the face of the 
block at the left had shrunk greatly, while an overall measurement of 
the face of the block at the right showed that it practically had not 
shrunk at all. 
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Diagram 3, Fig. 1, illustrates the type of eating shown in Fig. 4. 
Examination of these blocks showed that each of the steplike cavities 
here illustrated extended upward from cracks that, during the latter 
part of the life of the tank, had been plainly visible on the outside of 
the blocks. In fact these cracks appeared to be more promi- 
nent on the backs of the blocks than on the face, thus indicating that 
they arose from strain due to thermal] expansion rather than from 


Fic. 8.—Portion of the eaten downward-facing surface, at the joint between the 
bottom of the tank and the lower side wall block immediately to the left of the one- 
course blocks of Fig. 5. Note the thimble-like gas pockets at the upper termination of 
each solution hole. 


shrinkage of the face of the block. It appears possible that as blocks 
wear thin and the heat gradient from inside to outside of them becomes 
very steep, the differences in thermal expansion between face and 
outside cause the blocks to crack. These are thus a different type of 
defect than that shown in Fig. 3. The dark areas toward the top of the 
blocks, near the center of the picture, show where the blocks on becom- 
ing thin had been backed up by fire brick and had eaten right on through 
the original block and into the fire brick. This feature is the same as that 
shown in diagram 7, Fig. 1. This eating entirely through the flux block 
is apparently brought about by the insulating action of the firebrick 
backing. 
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The upper portions of the upper side wall blocks immediately to the 
left of the one-course blocks and extending under the third port from the 
right end of the picture (Fig. 5) were backed by water boxes during the 
latter part of their service. Note how thin and lacking in detail these 
portions have become. This is especially apparent in the portion im- 
mediatly under the third port. This is an illustration of the feature 
shown in diagram 6, Fig. 1. 

The areas shown in Fig. 6 and in Fig. 5, probably received representa- 
tive side wall service. Note how closely the form of the two-course 
blocks approximates that of diagram 1, Fig. 1. In the case of the one- 
course blocks shown in Figs. 6 and 5, the advantage gained by lack of 
horizontal joints has apparently resulted in the whole upper portion of 
these blocks including the metal line, being thicker than the correspond- 
ing upper blocks of the two-course portions of the side walls. 

The surface shown in Fig. 7 was approximately 6x 10 inches in 
area, and faced vertically downward in the tank. The surface shown in 
this figure has been partly freed from glass and part of the cavities at 
the upper termination of the solution holes have been broken into. The 
proximity of these holes to each other is apparent as is also their circular 
cross-section. 

The area shown in Fig. 8 was approximately 3 x 4 inches, and was 
oriented in the tank as here shown. This piece of block was broken 
so as to show longitudinal sections of the vertically drilled solution 
holes in it. This is an illustration of the feature shown in diagram 8, 
Fig. 1. Such holes develop so close together on downward-facing 
surfaces that their sides cut into one another as shown in Fig. 8. These 
thimble-shaped gas 
pockets at the upper 
end of such holes 
have sometimes 
been overlooked in 
studies of the wear- 
ing away of tank 
blocks. Hence it has 
appeared advisable 
to present here both 
cross-sectional and 
longitudinal-sec- 
tional views of such pockets. It appears rather probable that the 
thimble-shaped gas pockets have been present during the operation of 
the tank. The tank from which Figs. 7 and 8 were obtained was cooled 
down full of glass. It appears hardly probable that gas was sucked in 
through the porous block to form these pockets during cooling of the 


Fic. 9.—Face of side wall block showing effects of 
secondary firing of blocks in service. Piece at right is from 
metal line. Piece at left is from lower portion of side wall. 
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glass, for each of these pockets is lined with a thin skin of glass that 
appears to be unbroken. Tank blocks as a rule are sufficiently porous 
that gas can slowly pass through them and yet it appears probable that 
gas pockets such as those shown in Figs. 7 and 8 persist for considerable 
lengths of time. Possibly the film of glass lining the interior of these 
cavities serves to entrap the gas. 

Figure 9 is an illustration of diagram 2, Fig. 1. The photographing 
of the shadings in tank blocks due to different degrees of firing required a 
somewhat special procedure.. The colorings in this case were a bluish 
color in the region showing secondary firing and a tan color in the 
adjoining ‘material. A pan- 
chromatic plate was used 
and a yellow ray filter was 
used over the lens. 

The feature illustrated in 
Fig. 9 is not readily identi- 
fied in all used tanks for the 
faces of many blocks are 


Fic. 10.—Upward-facing surfaces from usually considerably eaten. 
which the clay-bearing glass was apparently 
swept as fast as formed, with the result that of, Cam 
active dissolving of the surfaces took place. be identified where blocks 

occur that show practically 
no eating from metal line to near the bottom of the tank. 

The pieces photographed showed clearly that although the piece 
from just below the metal line had received considerable secondary 
firing to a depth of nearly 3? of an inch, the portion from the lower side 
wall was apparently unaffected at a depth of over ;°s of an inch. 

By secondary firing is meant the gradual firing that the blocks re- 
ceived through the glass during months of service, and not the intense 
surface heating occasioned by bringing the* tank to glass melting 
temperatures before filling it, which latter probably does little more 
than tend to form cracks in the face of the blocks similar to the type 
shown in diagram 5, Fig. 1, and which subsequently afford opportunity 
for upward eating. 

The pieces shown in Fig. 10 have been severely eaten in spite of the 
fact that in service they constituted upward-facing surfaces. These 
pieces were so located that currents of glass continuously passed over 
them, and it appears certain that clay-bearing glass was continuously 
and perhaps forcibly swept away as fast as formed. Examination of 
these pieces indicated that the progress of the glass downward into the 
block occurred largely by the glass following defects and that wherever 
these openings presented any downward-facing surfaces, upward eating 
became an important factor, thus tending to cut away any material 
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above the lowest level. The plateau-like areas, shown best on the left 
hand piece, illustrate the fact that projections on an irregular hori- 
zontal surface tend to become “‘penaplaned”’ off, forming nearly plane 
horizontal surfaces. The sloping surface on the second piece from the 
left is evidently where glass got into a fissure, and the little niche in the 
left hand part of this slope indicates how upward eating has started 
from a defect therein. The third piece indicates how general the 
upward-eating effect can be. In this case very minor openings in the 
body have apparently served as means whereby upward eating could 
start. Examination of the defect at the right hand side of the right hand 
piece showed clearly the manner of upward eating from a downward- 
facing surface of a defect.” 

The evidence obtained from these materials shown in Fig. 10 appears 
to be direct substantiation of the conclusions expressed herein concern- 
ing solution of vertical wall blocks and of flux blocks in general, by 
molten glass. 


Summary 


In summary then, we have set forth, first, that glass tank blocks are 
worn away largely by solution of downward-facing surfaces, that such 
eating is largely eliminated by elimination of horizontal joints, and 
that the deeper any horizontal joint is below the metal line, the less 
it is eaten. Second, excessively reducing tank atmospheres apparently 
accelerate solution of the blocks at the glass line, this being particularly 
noticeable in the case if there is an excess of “‘salt cake” in the batch. 
Third, detailed examination of used tank blocks appear to substantiate 
our statements and indicate that thimble-like gas blebs are frequently, 
if not always, present in the upper extremities of cavities in downward- 
facing surfaces, at least after the glass is cold. 


Tue Frvpray Cray Por Co. 
WasHINGTON, Pa. 
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THE SPALLING OF BRICKS! 
By F. W. Preston 


ABSTRACT 
Spalls in spalled bricks are, under the conditions postulated by F. H. Norton, tensile, 
not shear fractures. The surface of separation bears no simple relation to the isothermal 
surfaces. In a “semi-infinite” slab, the diffusivity has no influence on the tendency to 
spall, but does influence the location of the surface of parting. 


A very interesting paper by F. H. Norton on the subject of spalling 
was published by this Socrety.? The behavior of a solid material at 
rupture is a matter of quite unusual complexity and one that has 
never been reduced to mathematics. Mr. Norton’s 
attempt shows courage in attacking a very difficult a c 
problem, and if any guidance may be attained in show- 
ing how refractories may be made more thermally- 
resistant or enduring, such attempts should be warmly 
welcomed. 

The matter is, however, a problem quite other Fic. 1. 
than Mr. Norton has assumed; the mathematical 
work is incorrect and the underlying physical assumptions are faulty. 

The spall fracture of a brick, which usually takes place at a corner, 
does not follow an isothermal surface, nor a surface related in any 
simple way to the isothermal surfaces. The fissure in a typical case 


8 


Fic. 2. 


enters normally to the isothermals, at right angles to the tension, then 
bends around sharply, removing the corner, and makes its exits tan- 
gentially at other edges. An idealized spall is shown in Fig. 1. It enters 
the brick normally to the edge at A and leaves tangentially at B and 
C. An actual example of a typical spall in a silica brick is 


1 Received April 8, 1926. 
2 Norton, Jour. Amer. Ceram. Soc., 8 [1], 29-39 (1925). 
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shown in Fig. 2. The primary spall entered at A and ran out 
toward B; but simultaneously another spall started at D, met the 
first one at P, and the combined spall broke out nearly tangentially 
at C and quite tangentially at B. Note that at A and D the fissures 
entered normally. 

The form of these fractures shows that they are tensile, not shear, 
failures. I have dealt elsewhere! with similar fissures in glass and 
shown that in a multitude of forms these fissures are all tension-failures. 

Mr. Norton has preferred a mathematical attack on the problem, 
and being misled by the supposition that the fissure follows approxi- 
mately an isothermal surface has elaborated his treatment, not for 
a corner, but for the plane isothermal parallel to the surface of a 
semi-infinite solid.2 The mathematical treatment is however erroneous, 
for in an infinite solid of this sort, the isothermal planes, which are 
parallel to the face of the solid, are also surfaces of principal stress, 
and therefore surfaces of zero shear. There is no shear on any of these 
planes and Mr. Norton’s equation (3) is unfounded. 

Before the fissure starts there is no tension across the isothermal 
surface; the tension is entirely parallel to it. But when the fissure has 
once entered normally to the face, the stress distribution is radically 
altered, though the temperature distribution is not. Thus at the very 
beginning the fissure is connected in a simple way with the temperature 
distribution—the fissure is at right angles to the isothermals (exactly 
contrary to Mr. Norton’s view that it is parallel to the isothermals)— 
but after the first instant the fissure travels in a manner related only 
in a most complex manner to the temperature distribution. It travels 
in such a manner that at any instarit its direction of advance is at 
right angles to the principal tension; that is to say, the direction of the 
fissure bears a very simple relation to the stress distribution at the 
instant, but virtually none whatever to the temperature distribution 
or to the original stress distribution. 

It is very important to realize that in the formation of a spall, the 
spall does not separate from the brick instantaneously and simul- 
taneously at all points. Some parts of the surface of separation form 
ahead of other parts. The process can be very readily watched in glass 
specimens.! 

Before the fissure opens the temperature distribution and the stress 
distribution are alike perfectly calculable? But when the fissure 
has once begun, the stress distribution becomes radically different 
and is beyond mathematical analysis, and the form of the surface 


1 Jour. Soc. Glass Tech., 10, September, 1926. 
2 Norton, Joc. cit., p. 32. 
* See for example Adams and Williamson, Jour. Franklin Inst., 19, 835-70 (1920). 


656 PRESTON 


of separation cannot be computed. But the advance of the fissure 
follows the law given above: viz., it proceeds at right angles to the 
principal tension at the head of the fissure. This really defines the 
conditions uniquely, but it is interesting to note also the connection 
between the fissure and the strain-energy content of the brick. 

The temperature-gradient soon after quenching is substantially 
as shown in Fig. 3. Over the greater part of the thickness the tem- 
perature is sensibly unchanged, and d@/dx is zero. Near the surface, 
d@/dx is large and sensibly constant. The two parts are joined by 
a sharp-radiused curve. This part is the region ‘where the tension 
of the surface layers gives place to the compression of the central layers. 

Instead of troubling about the theoretical form of 
P the curve, let us replace it by a sensibly equivalent one 
as shown in the next figure, where the sharp-radiused 
part is suppressed. The stress curve is similar to the 
temperature curve. Let PQ be the line of mean tem- 
perature (averaged throughout the thickness): then 
it is also the line of zerostress. When the ‘‘curve”’ passes 
to the left of this we have compression. When it is to 
the right, we have tension. 
Fic. 3. The spall will tend to form through the point x, 
separating the tension area from the compression area, 
for by so doing it liberates the maximum amount of strain energy. Or 
better expressed: the energy needed to form a fracture is built up on 
quenching in the form of strain energy; at a given critical instant 
enough strain energy is available to split the brick, provided that the 
fissure forms at x, and so releases practically all the strain energy. 
The condition of affairs is then as in Fig. 4. The compressed central 
piece C is relieved of its compression (but if C is thick not much energy 
is available from this source). The spalls A and B curl up, each fiber 
thereof achieving its natural length (the length appropriate to its 
particular temperature). Most of the strain energy comes from these 
pieces. 


Note that as the face AB of the spall is at the oL——*—» 


same temperature as the face CD of the brick, these ¢ 
faces will be of equal length even after separation, c 


and both will be sensibly equal to the length before 


separation (for the compression in C is small, owing Fagen TIA at 


to the great thickness, and it does not expand much 

to lose its compression). Fic. 4, 
Now without letting any further change of tem- 

perature take place, let us try to put the spalls back by main force. 

Then it is evident that our principal need is a supply of tractions acting 
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normally to the face CD, like a number of threads of cotton, to un- 
bend the spall. 

1 dé 

R where a@ is the 
coefficient of expansion and d@/dx is the (sensibly constant) tempera- 
ture gradient throughout the thickness of the spall. 

To flatten the spall out again by mechanical effort requires a bending 
moment that can be readily calculated from ordinary beam-philosophy. 
Let I be the sectional moment of inertia of the spall, M the bending 
needed, and E Young’s Modulus, then —s 

Equating this to the thermal curvature gives M/I=E.a. d6/dx. 

This BM will flatten the spall, but it will now be a little too short, 
and we shall have to add a direct tension to stretch it a trifle. The 
horizontal stress, parallel to the face introduced by the bending moment 
M is readily calculated, and adding thereto the stress needed to effect 
the final stretching of the flattened spall we get for the stress in the 
extreme fibers f = Ea(#2.—6:), where 02 is the temperature of the brick 
before quenching and @; the temperature of the quenching water. 

If the “severity of quenching”’ (@2—6,) is too high, or if the coefficient 
of expansion a is too high, or if Young’s Modulus E is too high, the 
stress, f, becomes very great and if the tensile strength of the brick 
is low, or if flaws or fissures are already present, the brick is likely to 
spall. Note that in this result the stress developed is independent of 
the diffusivity. Such a result is of course inevitable, for we have supposed 
our solid to be infinitely thick compared with the region where d@/dx 
is large enough to be measurable. It follows that the compression 
layers, being very numerous, are only infinitesimally compressed, 
so that the whole stretch is concentrated on the surface layers, where, 
at the extreme surface, it amounts to a(@.—4,). 

This stretch is independent of the time and remains constant until 
the central layers of the brick lose their heat. 

Thus the tension developed in the most highly stretched layers 
is proportional simply to Young’s Modulus, the coefficient of expansion, 
and the “severity of quenching.” 

It is readily seen, however, that the diffusivity becomes a matter 
of consequence when the slab is thin, since it settles the maximum 
value of 6.—6; that can obtain after any perceptible length of time, 
but more on this point later. 

Theoretically a brick should either spall at the first quenching or 
else stand an indefinite number of quenchings of the same severity. 


The curvature of the spall is given by 
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Mr. Norton observes something to that effect. The proper way to 
determine the spalling properties of a brick would seem to be to 
determine the severity (@;—@;) which will always spall the brick at 
the first quenching. 

Since the stress developed in the external-most layer is independent 
of diffusivity and time, the initial crack, entering at right angles to the 
face, ought to form instantaneously if it is going to form at all. But 
it is otherwise as regards the extension of this crack to form a spall. 

Griffith’s? criterion for the ability of a crack to extend is this: 
that the strain energy released by the extension of the crack must 
be equal to, or greater than, the surface energy potentialized in the 
new surfaces produced. If an area of 2A sq. cms. of new surface is 
produced and the surface tension of brick is 7, then the surface energy 
potentialized is 2AT. This quantity is sensibly independent of the 
thickness of the spall, since the surface of separation is assumed to lie 
parallel to the face,* and the energy potentialized is much the same 
whether the spall is .001 or .1 inch thick. 

But the strain energy set free is mot independent of the thickness, 
but directly proportional thereto. At first the stress 
diagram is like ABC; after the lapse of a little time 
eyo" it is like ADC. The strain energy in unit volume is 
o f?/E and the volume containing this amount of 
energy is proportional to PD or PB. Hence the strain 
energy grows continually (in an infinitely thick slab) 

Fic. 5. as the temperature gradient “soaks in.” On splitting 

occurring through D, practically the whole of the 

strain energy is released. The initial crack after entering normally 

from the surface will therefore bend round parallel with the face and 

split through D, when D has soaked down far enough for the released 
strain energy to exceed the surface-energy required. 

The depths at which the spall occurs would then depend on the 
surface-tension of brick and on the elastic modulus, but not on the 
diffusivity. On the other hand the time elapsing between quenching 
and spalling is a function of the diffusivity, since the rate of descent 
of D into the brick is given by PD « Vkt where k is diffusivity; or the 
critical time is proportional to 1/k. 


STANDARD PLate Grass Co. 
Bortter, Pa. 


1 Loc. cit., p. 38. 
2 A. A. Griffiths, Phil. Trans., A., 221, 163-98 (1920). 
§ Following Mr. Norton, we are considering an infinite slab. 
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A STUDY OF THE SHRINKAGE OF DIASPOR CLAYS.—PART I 
By S. M. PHetps* 


ABSTRACT 

Diaspor refractories often possess the undesirable characteristic of continual shrink- 
age in service, and since it is not practical to alter such properties in the present manu- 
facturing processes, the object of this study was to devise, if possible, a manufacturing 
process to overcome this shortcoming. This part of the paper reveals the mechanism of 
the firing shrinkage and describes the effect of particle size, time and temperature upon 
the shrinkage of diaspor clays of various compositions. The properties of the two 
major constituents of a typical sample are given, as well as photomicrographs of interest- 
ing samples. Part II will describe experimental work conducted to devise shrinkage 
processes and the properties of products so made. 


Introduction 


Pure diaspor, being hydrous aluminum oxide, is only of mineralogical 
interest since no deposits of this material of any consequence exist in 
this country. However, in recent years diaspor-bearing clays* have 
been utilized in the manufacture of refractory products by reason of 
their many valuable inherent properties. In the Missouri clay districts 
it is commonplace to find pockets of refractory clay containing cores, 
which consist of clay high in diaspor.4 This core of highly aluminous 
material is often of a sandy, burley nature and for many years was 
regarded as worthless or detrimental for use 
as a refractory material. Today such de- 
posits are carefully worked and in many in- 
stances only the clays richest in diaspor are 
taken from the pits, since these pits occur 
scattered over a large area, and as they are 
comparatively small in tonnage, it is seldom 
economical to install mining machinery or 
a means of transportation to the railway. 
The materials mined are usually hand 
sorted to insure the securing of a highly 
aluminous raw material, which is calcined in graph of A diaspore after 1 re- 
many instances to facilitate a second and heat, showing grains of high 
more careful separation. alumina material. 

The diaspor clays used commercially vary 
in alumina content from 50 to 80%, and in texture from a fine-grained, 


Fic. 1.—Photomicro- 


1 Presented at the Annual Meeting of the AMERICAN CERAMIC Society, in Atlanta, 
Georgia, Feb., 1926. (Refractories Division.) 

* Industrial Fellow, Refractories Fellowship, Mellon Institute of Industrial Research, 
University of Pittsburgh, Pittsburgh, Pa. 

’ The term ‘‘diaspor clay” will be used when describing this material, as suggested 
in the Missouri Bureau of Geology and Mines Biennial Report, pp. 17-20, State Geolo- 
gist, Fiftieth General Assembly, 1919. 

‘ Clays containing diaspor are found in other sections, notably Pennsylvania. 
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plastic clay-like nature to a coarse, gritty, short material. The 
diaspor is present in these materials principally as “‘oolites” of 
varying size and number, as is shown in Fig. 1. These particles of 
hydrous alumina are imbedded in a matrix of refractory clay material, 
the amount and nature of which govern to a large extent the character- 
istic of the mass, since it is virtually the bond of the aggregate. 
The reduction to a constant volume of aluminum hydrates has 
been the chief handicap in the utilization of these materials in re- 
fractory products. Howe and Ferguson! have shown the properties 


of diaspor, bauxite, and gibbsite, and point 
out the difficulty experienced in bringing 
about the maximum shrinkage. 

Constancy of volume in service is one of 
the many requisites of refractory materials, 
and such a property is most difficult to secure 
in diaspor refractories, as the complete 
shrinkage of these clays by heat treatment 
alone would prove too costly for such a 
product. It is customary to manufacture this 
refractory by calcining to a high temperature 
a large portion of the diaspor used in the mix 
and bonding this with a suitable high 

=~ alumina clay, and subsequently firing to a 

Fic. 2.—Showing shrink- high temperature. Such brick show a con- 

in stant volume in many high temperature 

notably the hot zone of cement kilns; 

but when subjected to such extreme temperatures and especially after 

long periods of time, characteristic shrinkage cracks occur as shown 
in Fig. 2. 


Experimental 


This study was principally to determine the cause and nature of 
this pronounced shrinkage, and, if feasible, to devise a procedure 
which would enable the producer to accomplish this result in the 
manufacturing process. For this study, large samples of typical 
diaspor clays were secured, which had the following physical and chemi- 
cal properties: 


TABLE I 
Test A B Cc 
Fusion point Above cone 36 Above cone 36 Above cone 36 
Water of plasticity 27.6% 23.6% 14.50% 
Drying shrinkage 9.20 11.60 3.90 


1 Jour. Amer. Ceram. Soc., 6, 496-500 (1923). 
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TABLE I (Concluded) 
A 


Test B © 

Volume shrinkage after 

5 hours at 1400°C 24.3 24.4 15.20 
Porosity after 5 hours 

at 1400°C 27.70 28 .00 45.20 
Soluble salts 04 .03 .03 
Chemical analysis— 

Ignition loss 13.46 14.32 14.20 

Silica 28 .36 9.40 2.56 

Alumina 53.64 72.23 78.71 

Iron oxide 0.56 0.59 1.58 

Titania 2.80 2.92 2.75 

Lime 0.12 0.31 0.28 

Magnesia 0.26 0.23 0.34 

Alkalis 0.97 0.93 0.29 


To eliminate the grind factor in subsequent comparisons, these raw 
materials were ground to as nearly identical particle size as it is prac- 
ticable to do with materials of this nature. The screen analyses of 
these samples were as follows: 


TABLE II 
A B Cc A B C 
On 30-mesh — 17.5 21.5 11.1 On 80-mesh 3.20 3.25 | 
oS 8.55 * 4.05 4.05 4.9 
=e 10.4 8.55 11.9 Through 100- 
mesh 55.35 54.10 58.30 


Sample “A” was quite plastic, ““B” less plastic and somewhat 
““mealy,” and “‘C” was short and 
“mealy.” 

These clays were hand-molded into 
2-inch cubes and the dry volume of 
these was determined by the use of 
the saturated and suspended weights 
in kerosene. After distilling off the 
oil by careful heating, they were 
fired and the resulting volume change ION 
calculated from the data obtained number of 
upon weighing them saturated and Fic. 3.—Showing effect of time at a 
suspended in water. given temperature upon shrinkage of 

The function of time in ceramic various samples. 
reactions is of great importance 
and this factor was studied in this work by repeated heatings at a given 
temperature. Each heating consisted of a standard reheat of 1400°C 
which is held for 5 hours. This temperature is reached in 4 hours and 
cone 15 to 16 is brought down in the test. 
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The data obtained after subsequent heatings of these diaspors are 
shown graphically in Fig. 3. It is evident from these curves that the 
duration of heating at a given temperature is of great importance in 
producing shrinkage and that the volume change is inversely in the 
order of the alumina present in these samples. These properties may be 
explained by the nature and quantity of the bonding portion and the 
particle size of the grains of the various materials. 

An interesting experiment was conducted to study the difference 
in composition and firing properties of the bonding portion and grains 
of a sample of diaspor clay. The finely divided plastic constituents of 
the 20-mesh sample were separated by the aid of deflocculation, giving 
an arbitrary division. The portion containing the grains was very short 
and mealy and the fine material, which amounted to 16% of the 
total, was exceedingly plastic. 

Cubes were molded of these constituents and given a reheating test 
with the following results: 


Porosity after Volume 
reheating shrinkage 
Fine material 18.4% 37.0% 
Coarse “ 52.5 10.8 


These data are of value in explaining the behavior of such aggregates 
in heat treatment, especially the shrinkage relation to the alumina 
content. 

Considerable difference in chemical composition exists in these 
components, as is evident from the following analyses: 


Grains Bond Original 

Ignition loss 14.44 13.26 14.46 
Silica 5.88 16.16 7.60 
Alumina 77.06 62.13 73.70 
Iron oxide 0.64 oF 0.73 
Titania 2.60 6.00 2.95 
Lime 0.13 0.36 0.24 
Magnesia 0.26 0.43 0.23 
Alkalis 0.76 1.98 1.03 
101.77 101.69 100.94 


The titania content of the bond sample is interesting since the 
alumina to titania ratio is about 10 to 1, which is nearly three times 
the amount that would be expected in a sample of this type. 

The examination of thin sections prepared from samples of each 
diaspor after various periods of heating reveals many points of 
interest. Figures 1 and 4 show how the bond shrinks away from 
the grains as a result of one heating, whereas 15 reheats produce 


i 
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a sponge-like structure, as is shown in Fig. 5. Such astructure is pro- 
duced by incipient fusion of the mass, thereby decreasing the viscosity 
of the glass formed, which in turn allows 
this liquid phase to draw the grains closer 
together by surface tension. This process 
é would continue to a maximum density by 
prolonged heating, provided the viscosity 
of the glass is not increased. This probably 
6 takes place, however, by solution of the 
: alumina in the glass until equilibrium is 
established, thus retarding the shrinkage. 
Figures 6, 7, and 8 were taken with crossed 
nicols and show the relative amounts of Fic. 4.—Photomicro- 
crystalline material formed as a function 
of time at 1400 °C. 
Figure 6 shows 
“‘A”’ diaspor after 11 reheats and indicates in 
particular the large grain of diaspor which 
has started to crystallize, and progresses from 
the surface toward the center. Tridymite 
inversions in silica brick occur in this same 
interesting manner. This is shown again in 
Fig. 7, which also indicates the relative pro- 
portion of crystalline material developed 
Fic. Fics: after 1 and 11 reheats of “B” diaspor. It 
graph of diaspor B after 15 will be noted that 
reheatings. the large grains of 
diaspor have not 
started to develop crystals after one heat- 
ing, while these particles, after continued 
heating, are nearly all crystalline. This 
is likewise shown in “‘C” diaspor, Fig. 8, 
in which crystallization has progressed 
considerably as a result of continual heat- 
ing. In this sample, the average grain size 
is much smaller than in “A” or “B.” 


Fic. 6.—Photomicro- 
It was thought that thetrue specific gravity graph taken between crossed 


might be an index to the firing shrinkage, but nicols, showing crystalliza- 
after many careful determinations no signifi- tion of grains in B diaspor 


cant relation between these properties could @fter 11 reheats. Note especi- 
ally the large grain which 


be formed, although an increase in specific 
gravity accempanies volume shrinkage. tion, 

Table III presents these determinations, 
which were made upon 10-gram samples in Hogarth flasks. 


i 
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TABLE III 
A B Cc 
True True True 


Volume specific Volume specific Volume specific 
shrinkage gravity shrinkage gravity shrinkage gravity 


Green sample 2.91 2.97 3.17 
After 1 reheat to 1400°C 

for 5 hrs. 24.3 2.97 24.4 2.99 15.20 
After 11 reheats to 1400°C 

for 5 hrs. 31.6 3.01 aoa 2.98 26.2 3.84 
Ball mill sample 1 reheat 36.00 3.88 


Average of 2 or more determinations 


Diaspore, Al,O; H,O True specific gravity—3.3 to 3.5 
Corundum « —3.9 to 4.10 


Upon increasing the temperature of firing, marked changes take place 
in structure as a result of the quantity of glass formed and the de- 
creased viscosity of it. This is concluded from the data obtained upon 
heating samples “‘A’”’ and “‘C”’ to 1500°C for 3 hours, in which treatment 
cone 26 was brought down. Even for short periods of time pronounced 
shrinkage occurs, provided the temperature is sufficiently high, as is 
shown as follows: 


A Cc 
Volume shrinkage—S hrs, 1400°C 
cone 15-16 23.7% 12.1% 
11 reheats, 1400°C 5 hrs. 31.6 26.2 
3 hrs., 1500°C cone 26 30.0 21.0 


To continue the study on the effect of temperature, arrangements 
were made through the courtesy of several concerns to have these 
diaspors fired to various temperatures under practical conditions. The 
data obtained from these tests are shown in Table IV and Fig. 9, 
and indicate again the importance of high temperatures in producing 
constant volume. 


TABLE IV 
A B Cc 
Cone obtained Per cent Per cent Per cent 

in commercial volume Per cent volume Per cent volume Per cent 
firing shrinkage porosity shrinkage porosity shrinkage porosity 

Cone 11 19 29. 7 43.0 3 48.3 

12 21 28.5 11 43.2 6 49.1 

16 22 26.5 13 41.2 10 48.2 

17 23 26.7 15 40.1 12 47 .3 

20 24 27.0 25 37.6 16 42.7 


It will be noted that “A,” which has the greatest shrinkage and 
lowest alumina content, is brought to a maximum shrinkage at a lower 
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firing temperature than either of the other 
samples. Diaspor “B,” which is next in 
order in these characteristics, requires the 
next hardest firing, and “C,”’ being highest 
in alumina, is the most difficult of all in 
which to affect constant volume. 

Since the shrinkage is affected by the 
nature and quantity of the glass in the 
mass during heating, any expedient which 
will alter these variables should effect its 
firing properties. Diaspor clay is a com- 
posite, composed of constituents possessing graph of sample B taken be- 
different chemical properties; and if these tween crossed nicols. Upper 
ingredients are ground to a fine state of _ half after 1 reheat, lower half 
division, reactions at elevated temperatures after 11 reheats, which shows 

the development of crystal- 
would be hastened. To study such a condi- 
tion, samples of “C’”’ diaspor were prepared _ heating. 
with varying grinds of 20-mesh, 60-mesh 
and a ball-mill sample of exceedingly fine grind. Cubes of these 
materials were heated for 5 hours at 1400°C, producing the following 
volume changes: 


Fic. 7.— Photomicro- 


20-mesh 9.18% volume shrinkage 
60-mesh 16.60 “ « 
Ball mill 36.00 


From these data it is evident that the degree of subdivision of such 
an aggregate in facilitating the reactions incident to shrinkage is 
of great importance. 

The data derived from this phase of the 
study revealed information of a fundamental 
nature which proved to be of great help 
in the subsequent experiments, which were 
conducted to produce a permanent volume 
in aluminous refractories in the manu- 
facturing process. The second part of 
this study will describe such experimental 
Fic. 8.—Photomicro- work and the properties of diaspor brick 


graph of sample C taken be- when made in accordance with the find- 
tween crossed nicols. Upper 
half after 1 reheat, lower half 
after 11 reheats, which shows 
the development of crystal- 


ings. 


Conclusions 


lized material after prolonged 
heating. 


The shrinkage of the various types of 
diaspor clays under given conditions of 
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time and temperature is inversely 
in the order of alumina content. 
The duration of the firing period 
is of great importance in causing 
maximum shrinkage to take place. 
The state of division is of im- 
portance in effecting shrinkage. 
Great difference exists between 
the firing properties of the bond 
13 /4 IS /6 “id 4 d I ai 
Conn Commercial Firing or plastic portion and the grains 
: of diaspor. 
Fic. 9.—Showing effect of increased : P : 
Diaspor refractories should re- 
temperature upon the shrinkage of the ; cee 
various samples. ceive sufficient heat treatment dur- 
ing the manufacturing process to 
approximate a permanent volume or shrinkage will occur in service by 
the function of time or temperature. 
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SPECIFICATIONS FOR LINING AND CHECKER BRICK 
FOR WATER-GAS MANUFACTURE! 


By E. J. Brapy? 


ABSTRACT 
Specifications are given for all refractories used in water-gas manufacture based on 
U.G.I. experience. Description of equipment, operation, and conditions are given. 


Since consumption of refractory products by the manufactured g: : 
industries is approximately 5% of the total produced we especially 
thank your Program Committee for this opportunity to describe the 
needs of our industry, and to present for your consideration some 
tentative specifications for the purchase of refractory materials. 

Although our quantity demands are small, our demands in regard 
to the character and quality of the refractories required equal, if 
they do not surpass, the demands of many of the larger consumers. 

From the standpoint of the gas manufacturer, however, the problem 
of his refractories is one of major importance. The first cost is ap- 
preciable, but to this should be added the additional labor involved 
in removing the old and replacing the new, the wear and tear on the 
apparatus, the time lost during repairs, the reduction in output and 
the increase of unit costs, 

The problem of increasing the life of gas works refractories lies 
no doubt with the ceramic engineers. The first step towards its solu- 
tion is to explain in some detail the conditions which obtain in a 
carbureted water-gas set during the process of making gas. As a 
preface to the proposed specifications, we give a series of drawings 
showing how the refractory material is disposed in a water-gas set, 
the temperatures to which the different parts of the apparatus are 
subjected, and the character of the gases, with their velocities, qualities, 
and content of abrasive material. 


The Water-Gas Set and Operation 


The water-gas process is essentially cyclical. A fuel bed is blasted 
with air until the most intense combustion possible is attained. This 
is quickly changed to a condition in which comparatively cold steam, 
sometimes not superheated, passes over the same surface, with its 
great capacity for carrying away heat. This cycle is repeated every 
4 or 5 minutes, 

During this blasting period, the producer gas at 1200 to 1300°F 
passes into the carbureter, and on the way “secondary air’’ is added 
for combustion in the checker work, where a temperature of 1600 or 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Atlanta, Ga., 
Feb., 1926. (Refractories Division.) 
* The Physical Laboratory of the U. G. I. Contracting Co. 
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1700°F may be obtained. Immediately afterwards a comparatively 
cold carbureting oil is sprayed over and among the same checkers. 
The large masses of clinker adhering to the lining of the gen- 
erator are removed with a long heavy bar, and this may or may not 
break off portions of the brick. Operators have been known 


to flood the bottom 

cy part of the generator 

FA a with water to ex- 

$ _— pedite the removal of 
' the clinker. In the 

connections between 


7 the various vessels 
=7 vustt of the set, brick, if at 
ing BOILER all underfired, have 
GENERAT SUPERHEATER been known to wear 
cy away in a few days’ 


MAST UPS operation, due to the 
Fic. 1.—General view of a U. G. I. carbureted water- abrasive action of 


gas set. (Diagrammatic). high velocity gases 


at high temperatures carrying particles of ash and carbon. 

A recent marked improvement in the production of water gas 
using bituminous coal as fuel calls for a pier or column of refractory 
material in the center of the generator. This pier is surrounded on 
all sides by the incandescent fuel during blasting, and the temperature 
gradient, if any, in the material of the pier is probably small. This 
may ultimately prove to be a severe service for refractory material. 

During the blasting period, air is blown into the bottom 
of the generator at a rate of 13,000 cubic feet per minute. The pro- 
ducer gas thus formed passes from 
the generator to the carbureter with 
a velocity of 10,500 feet per minute. 
This gas is composed of 12% COs, 
11% CO, and 77% Nz. It has a tem- 
perature of 1200°F, and carries ap- 
proximately two pounds of ash and 
coke breeze per minute. The erosion 
caused is sometimes severe, especially 
at the bends in the connection. (See 


Fig. 2). CDERATOR 
Secondary air is added at this Fic. 2.—Cross-section through the 


point, and combustion takes place _ generator. 

in the checker work of the carbureter. 

The temperatures there may be 1450 to 1700°F, and the downward 
velocities of the gases are approximately 2900 feet per minute. 


4 
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The resulting products pass through the lower connection to the 
bottom of the superheater with a velocity of 6600 feet per minute, 
and a temperature of 1450°F. The composition of these products is 
Nz 80.64, CO 0.15, COz 18.57 and O, .64. They then pass upwards 
through the checker brick of the 
superheater with a velocity of 2500 
feet per minute, and with a temper- 
ature at the bottom of 1450°F, and 
at the top of 1400°F, thence to the 
waste heat boiler, which is lined 
with refractory material at the top 
only. The refractory lining is sub- 
jected to severe corrosion at all 
of these connections. 

During the “‘‘run,”’ the part of the 
cycle during which steam is decom- 
posed by the fuel bed previously 
heated by the blast, steam is ad- 
mitted to the bottom of the generator at the rate of 225 pounds per 
minute. This passes up through the fire, and the resulting gas is com- 
posed approximately of 43.5% CO, 47.3 Hs, 0.7 CH,, 3.5 COs, .6 O» 
and 4.4 Ne. This passes through the same connection to the carbureter 
with a velocity of 3000 feet per minute, and a temperature of 1200°F. 

At the beginning of the “run”’ oil 

Taal is sprayed into the top of the car- 

bureter at the rate of 50 gallons per 
minute. (See Fig. 3). This trickles 
down through the checker work and 
is vaporized and there it is decom- 
posed by the high temperature. 
This chills off the checker work very 
rapidly, sometimes producing ex- 
cessive spalling, especially after the 
checker brick become impregnated 
—an ae with carbon. Gases seem to pene- 

Fic. 4.—Cross-section through a blue trate these bricks, and they are de- 
gas generator with igniter. (Diagram- 
aneie’. composed in the interstices, leaving 

the carbon behind. When thus im- 
pregnated with carbon the bricks spall very badly. 

Steam is sometimes admitted at the top of the generator, passing 
down through the fuel, and thence through the carbureter and super- 
heater, as above described. Various modifications of the operation 


Fic. 3.—Cross-section through the 
carbureter and superheater. 
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of the set are used, but this description is sufficient to give a general 
idea of the conditions obtaining in the average water-gas set. 
Blue Gas Where “‘blue gas”’ or un- 
carbureted water gas is 
made, the operation is as described, 
but instead of a carbureter, the blast 
passes through an ignitor, (see Fig. 
4), a large refractory-lined chamber 
similar to the carbureter, and con- 
taining checker work. From there 
it passes to the waste heat boiler. 
eg (See Fig. 5). 
Fic. 5.—Cross-section through the 
top of a waste heat boiler. 


EROSION 


A representative 


Analysis of analysis of the ash of 


Coke Ash 
and Clinker cOKe 1S aS [OlLOWS: 
Per cent Per cent 
Silica 55.1 Magnesia 1.2 
Iron and alumina oxide 39.4 Sulphuric acid 0.41 
Lime 3.4 Undetermined 0.49 


A typical clinker, which adheres to the lower part of the generator 
lining, has approximately the following composition : 


Per cent Per cent 
Iron silicate 22.18 
(Iron oxide 5.88% Metallic iron 0.71 
Silica 16.3 %) Ferrous oxide 1.6 
Silica 33.15 Ferric oxide 16.82 
Titanic acid 1.22 Calcium oxide 1.75 
Alumina 22-2 Traces of magnesium 


It will be seen from the foregoing that in the manufactured gas 
industry the ceramic engineer has a field of endeavor worthy of his 
very best effort, and I am sure that once the problem is understood 
he will draw upon his experience along similar lines, and valuable 
suggestions will be forthcoming. 

The following specifications have been prepared by a committee 
of engineers of the U. G. I. Contracting Company. Their object is to 
bring about a more systematic method of selecting and purchasing 
refractories, and principally to enable the Company ultimately to 
select the very best refractory for the service intended. 


Specifications for Refractories 
In order to let the vendors of the various re- 
fractory products know the requirements of the 
U. G. I. Contracting Company in regard to the 
refractory products used in the manufacture of gas, and to provide 


Explanation of the 
Specifications 


CHECKER BRICK FOR WATER-GAS MANUFACTURE 671 


standard methods of selecting and testing refractory products sub- 
mitted to the U. G. I. Contracting Company by the manufacturers 
of such products, the following general specifications have been 
prepared. 

They apply only to fireclay products, used in apparatus for the 
manufacture of gas, such as generators, carbureters, superheaters, 
waste heat boilers, and ignition chambers, but not to steam boiler 
practice. 

They apply to the selection and testing of the finished product only, 
and not to the quality of the material entering into the product, 
nor to the methods used in the manufacture thereof. 

Refractory material may differ in the following respects: 


Appearance, determined by observation 

Size and shape, determined by measurement 
Composition, determined by chemical analysis 
Behavior under test, determined by physical test 


The different duties for clay and siliceous clay refractory products 
purchased by the U. G. I. Contracting Company for water-gas sets 
are as follows: 


Duty 
Generator lining fire zone 


Generator lining upper zone 
Also: carbureter lining, 
and blue gas igniter 

Tees and connections 
Also: waste heat boiler 

Checker brick for carbu- 
reter and superheater. 

Special cements for 
clay products 

Cement for clay products 
low temperature non- 
abrasive 


Tests Which May Be Applied 

Load, porosity, slagging, 
and softening point 

Load, porosity, slagging, 
and softening point 


Spalling and abrasion 

Spalling and porosity 

Softening point, abrasion, 
joint and patch 


Softening point, abrasion, 
joint and patch 


In the following there will be found an individual specification for 
each of the services or duties. Each specification is divided into four 
parts, the parts covering the four ways in which the product can differ, 
as mentioned above. Under each heading the permissible limitations 
are stated, and where the method of determining these limitations 
require explanation, such as ‘“‘composition’’ and ‘‘behavior under 
test,’’ parenthetic reference will be made to one of a series of ap- 
pendixes attached to the specifications. In these appendixes will be 
found a detailed description of the manner in which the ‘“‘composition”’ 
or ‘‘behavior under test’’ shall be determined. 


. 
| 
a 


672 BRADY——SPECIFICATIONS FOR LINING AND 


Fire Zone.—({Class H 80 A. S. T. M. Service 
Classification.) 

A ppearance.—The material for the above service 
shall have a good and even texture reasonably free from flaws, such as 
cracks, voids or soft centers, and it shall be evenly fired throughout. 

Size and Shape.—The standard shape bricks shall have their corners 
of the proper angular dimensions, be free from warps, with full edges 
and corners. 

The thickness of any single brick shall not differ from ro of the 
height of 10 bricks laid one on top of the other by more than 3%+. 

The length of any single brick shall not differ from 15 of the length 
of 10 bricks laid end to end by more than 1% +. 

The width of any single brick shall not differ from 15 of the width 
of 10 bricks laid side by side by more than 2%+. 

The 10 bricks for the above measurements shall be picked at random 
from the pile, and the measurement may be repeated at the discretion 
of the inspector to ascertain the average. 

Special shapes, for the above service, must conform to the drawings 
furnished by the U. G. I. Contracting Company, and unless special 
limits of tolerence are shown in the drawings no dimension shall vary 
more than } inch + that shown, excepting that shapes having a di- 
mension exceeding 6 inches may have a variation in proportion to } inch 
per foot. Pieces not complying with the above shall be rejected. 

Composition.—The material shall contain not less than 37% 
alumina, (Al.,O3). 

Behavior under Test.—Load Test (See Appendix A).—The ex- 
pansion during (a) shall not be greater than 2%, approximately 
te inch on a 9-inch brick. 

The temperature during (4) shall not be less than 2550°F. 

The contraction during (0) shall not be greater than 10%, approxi- 
mately $ inch on a 9-inch brick. 

Softening Point and Slagging Test (See Appendix B).—The tem- 
perature at which the pure brick cone begins to turn will be called 
the softening point. This temperature shall not be less than 3000°F. 

The temperature at which the ash-brick cone begins to turn shall 
not be less than 2900°F. 

Porosity Test (See Appendix E).—The porosity of this material 
shall be not less than 15%, nor more than 22% for standard bricks, 
and not more than 28% for the large shapes. 

Upper Zone.—(Class M 17 A. S. T. M. Service 
Classification.) 

A ppearance.—The material for the above service 
shall have a good and even texture reasonably free from flaws, such as 
cracks, voids or soft centers, and it shall be evenly fired throughout. 


Fireclay Products 
for Generator Lining 


Fireclay Products 
for Generator Lining 
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Size and Shape.—The standard-shape bricks shall have their corners 
of the proper angular dimensions with full edges and corners. 

The thickness of any single brick shall not differ from 1's of the 
height of 10 bricks laid one on top of the other by more than 3% +. 

The length of any single brick shall not differ from ro of the length 
of 10 bricks laid end to end by more than 1% +. 

The width of any single brick shall not differ from ro of the width 
of 10 bricks laid side by side by more than 2%+. 

The 10 bricks for the above measurements shall be picked at random 
from the pile, and the measurement may be repeated at the discretion 
of the inspector to ascertain the average. 

Special shapes, for the above service, must conform to the drawings 
furnished by the U. G. I. Contracting Company, and unless special 
limits of tolerance are shown in the drawings no dimension shall vary 
more than $ inch + that shown, excepting that shape having a dimension 
exceeding 6 inches may have a variation in proportion to } inch per foot. 
Pieces not complying with the above shall be rejected. 

Composition.—The material shall contain not less than 37% 
alumina, (Al,QOs). 

Load Test. (See Appendix A).—The expansion of a 9-inch standard 
brick during (a) shall not be greater than 2%, approximately ;% inch. 

The temperature during (d) shall not be less than 2400°F, (cone 13). 

The contraction of a 9-inch standard brick during (0) shall not 
be greater than 10%, approximately § inch on a 9-inch brick. 

Softening Point and Slagging Test (See Appendix B).—The tem- 
perature at which the pure brick cone begins to turn will be called 
the softening point. This temperature shall not be less than 3000°F. 

The temperature at which the ash-brick cone begins to turn shall 
not be less than 2750°F. 

Porosity Test (See Appendix E).—The porosity of this material 

shall be not less than 15%, nor more than 35%. This applies to both 
standard brick and shapes. 
(Class M 51 A. S. T. M. Service Classification). 
A ppearance.—The material for the above service 
shall have a good and even texture reasonably 
free from flaws, such as cracks, voids, and soft 
centers, and it shall be evenly fired throughout. 

Size and Shape.—The standard-shaped bricks shall have their 
corners of the proper angular dimensions with no warps, and with 
full edges and corners. The dimensions shall not vary from the standard 
values, or from the drawing furnished for these pieces by more than 
2% +. 

Composition.—The material shall not contain more than 60% 
silica (SiO2). 


Fireclay Products 
for Lining Tees 
and Connections 
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Spalling Test (See Appendix C).—The bricks for this service shall 
withstand six quenchings without failure. 

Abrasion Test (See Appendix D).—The bricks for this service shall 
have an abrasion factor not greater than 100. 

. (Class M 50 A. S. T. M. Service Classification). 
Fireclay Products 
Checker Work A ppearance.—No requirements. 

Size and Shape.—The brick shall be rectangular 
in shape with full edges and corners. The width of any single brick 
shall not differ from x the width of 10 bricks laid side by side by 
more than 2%+. 

Com position.—The brick for this service shall contain not more 
than 60% silica, 

Spalling Test (See Appendix C).—The material. for this service 
shall withstand 10 quenchings without failure. 

Porosity Test (See Appendix E).—The bricks for this service shall 
have a porosity not less than 20%, and not greater than 30%. 

A ppearance.—No requirements. 

Size and Shape.—The material shall be such 
that, when it is prepared for use according to 
the vendor’s instructions, it shall have the proper plasticity for good 
working with the trowel. 

Com position.—No requirements. 

Softening Point Test (See Appendix B).—The softening point of 
the material for this service shall not be less than 2700°F. 

Abrasion Test (See Appendix D).—The material, after firing in the 
joint and patch test, shall have an abrasion factor of not more than 120. 

Joint and Patch Test (See Appendix F).—The material shall be 
able to withstand a constant temperature in this test of not less than 
2550°F and its cementing and patching qualities must be satisfactory. 
A ppearance.—No requirements. 

Size and Shape.—The material shall be such that, 
when it is prepared for use according to the 
vendor’s instructions, it shall have the proper 
plasticity for good working with the trowel. 

Composition.—No requirements. 

Softening Point Test (See Appendix B).—Softening point of the 
material for this service shall not be less than 2200°F. 

Abrasion Test (See Appendix D).—The material should set at a 
temperature below 1300°F, and after firing at 1400°F, it should have 
an abrasion factor of not more than 140. 

Joint and Patch Test (See Appendix F).—The material shall have 
a good air set, and adhere to the brick and it shall be able to withstand 
a constant temperature in the joint and patch test of not less than 
2000°F and its cementing and patching qualities, after this test, must 
be satisfactory. 


Special Cements for 
Fireclay Products 


Special Cements for 
Low Temperature 
Non-Abrasive 
Fireclay Products 
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Appendix A 
Load Test 


This test is to be performed in a load test furnace constructed in 
accordance with the A.S.T.M. Specification (Serial C-—16-20, see 
page 737—A.S.T.M. Standards 1924), and the test itself conducted 
in accordance with those specifications, except in the following respects. 

For purposes of description the modified test may be divided into 
three periods. 

(a) The temperature will be increased at a rate to correspond as 
nearly as practical with the temperatures given under the column 
headed ‘‘heavy duty”’ on page 738 of the above volume. This rate 
will be adhered to on all fireclay products. 

(6) When the temperature will have reached a point where the 
expansion of the specimen ceases and contraction has definitely set in, 
further heating will be stopped, and the temperature attained will be 
held constant as nearly as feasible for 1} hours. 

(c) At the end of 13 hours the heating method will be so adjusted 
that the temperature of the furnace will, as nearly as feasible, resume 
the rate of increase it had when the 12 hour constant temperature 
period began, and the temperature of the furnace will be increased 
indefinitely until the specimen either collapses or shows a contraction 
of 3 inches, when the supply of heat will be cut off and the furnace 
allowed to cool. 

Appendix B 
Slagging and Softening Point Test 


A portion of the brick will be ground, and all of it passing through 
a standard 60-mesh sieve saved. 

A selected sample of the ash of the coal or coke to be used in the 
installation will be ground, and all of it passing through a standard 
60-mesh sieve saved, or a standard ash for this purpose may be used 
in the judgment of the Company. 

A mixture of 70% of the above brick material and 30% of the ash 
material (by weight) will be moistened with a 10% dextrine-water 
solution, and formed into cones, similar to the Orton cones, ? inch 
long. 

Cones of the brick material alone will be similarly formed with some 
of the above solution. 

One each of the above two kinds of cones will be stood side by side 
on a plaque, and allowed to dry for 24 hours. The whole will then be 
placed in a carbon tube electrical resistance furnace, (through which 
hydrogen is slowly passing) and heated gradually. During the critical 
period, the rate of increase will not be greater than 30°F per minute. 


| 
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The temperature (by optical pyrometer) of the first turning of 
the ash-brick cone will be recorded, and later the first turning of the 
pure brick material cone, if this takes place below 3200°F. If the 
latter does not turn before 3200°F, the test will be discontinued at 
that temperature 

The temperature at which the ash-brick cone begins to turn will 
be the primary factor. The difference of the two temperatures, viz.. 
the temperature of the first turning of the pure brick cone minus the 
temperature of the first turning of the ash-brick cone, will be a sec- 
ondary factor. 

Appendix C 
Spalling Test 

The specimen will be prepared for test by heating uniformly under 
no load at 2550°F for five hours, and allowing to cool slowly to room 
temperature. 

The end of the brick will then be heated by placing the brick in the 
side of a suitable furnace, which is being held at a temperature of 
2460°F. 

The heated end of the brick will be kept flush with the inner wall 
of the furnace, and the outer end should be exposed to the free circula- 
tion of the air. The hot gases are to be prevented from issuing around 
the brick. 

At hourly intervals the brick is to have its hot end immersed in 
running water for three minutes, and to a depth of four inches. 

The brick will then be removed, allowed to steam in the air for 
five minutes, and returned to its opening in the wall of the furnace. 

This cycle will be repeated until the specimen fails. 

The brick will have failed in this test when the heated end is com- 
pletely spalled away, or when the structure of the brick has become 
so weakened that it can be easily removed with the hand. 

Not less than three specimens of any one brand to be operated upon, 
and the average numbers of immersions of all specimens operated upon 
will be taken and called “the number of immersions.”’ 


Appendix D 
Abrasion Test 


Four bricks will be laid on their sides in a horizontal position with 
a corner of each in close juxtaposition. They will lie with their upper 
surfaces 19 inches below a vertical sand blast nozzle 3 inch in diameter. 
One of the four bricks used is to be a ‘“‘comparison brick’”’ of some well 
known brand. 

Air of 30 pounds pressure per square inch will be supplied to the 


nozzle for three minutes, and during that time 10 pounds of a good 
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clean building sand of 20-mesh will be fed into the issuing stream of air. 

After the above treatment, the volume of the eroded depression 
at the corner of each of the four bricks will be measured. 

The volume of the eroded depression in the “comparison brick”’ 
will be given an arbitrary value of 100, and the erosion of the other 
bricks will be expressed in terms of this, as follows: 

Erosion factor = V,/V, 100, where V.is the volume of the eroded 
depression in the “comparison brick’’ and V, that of the brick under 
test. 

The method of measuring the above volume consists in filling the 
depression flush with a fine grade of silica sand, and weighing this 
sand on a chemical balance. 


Appendix E 
Porosity Test 


The porosity will be determined on a porosimeter similar to the 
‘‘Washburn-Bunting”’ apparatus.! 

The porosity of one or more representative samples of the brick 
will be measured and the average determination taken. 

The volume of the brick will be determined from the average of a 
number of measurements made on the three dimensions. 

Air will be used as the pore filling agent. 

The vessel containing the brick is evacuated approximately to 
20 mm. pressure of mercury, the pressure on this and ona smaller 
glass vessel of known volume is read, then a stop-cock communicating 
with the smaller vessel of known volume and pressure is opened. 
After the air has penetrated into the interstices of the brick, the com- 
mon pressure on both vessels is read. 

From the data so obtained the porosity of the brick will be cal- 
culated. 


Appendix F 
Joint and Patch Test 

The cement will be mixed in accordance with the directions re- 
ceived from the vendor. 

Five half bricks of good quality will be cemented together, one 
upon the other, making a column approximately 13 inches high. 
The upper joint will be made yg inch thick, the next joints below in 
order }, 1° and } inch thick. 

The bats in this column will be so placed that the fractured end of 
each is on the same side of the column, thus providing a rough surface 
upon which a patch of the cement will be made. 


1 Jour. Amer. Ceram. Soc., 4, 536 (1921). 
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This column, after being allowed to dry for two or three days, will 
be placed in the furnace under a load of ten pounds per square inch, 
and the temperature increased in accordance with a heavy duty 
curve of the A.S.T.M. Specification (Serial C-16—20, page 740, 1924 
Standards) until the joint material begins to bulge out, but does not 
run down the side of the brick. The temperature of the furnace will 
then be held practically constant for one hour. The average tempera- 
ture during this hour, the general appearance of the material after 
test, and the manner of bonding with the brick will determine its 
suitability for the service expected. 


Conclusion 


Many of the large brick manufacturers have excellently equipped 
laboratories for testing their products. Tests are being simplified 
and made less costly. 

It is hoped that this practice will become more general, and that 
even the smaller companies will secure equipment necessary to per- 
form some of the tests called for by various specifications. The 
intelligent use of such equipment by both the purchaser and the 
manufacturer, and a willingness to codperate on the part of both is 
the only way in which we can obtain the ultimate object of all speci- 
fications and tests, viz.: greater efficiency. 


1401 Arcs Sr. 
PHILADELPHIA, Pa. 


REDESIGNED DRIERS' 


By Hopart M. KRANER AND A. H. FEsSLER 


ABSTRACT 


Inefficient driers used for drying dry-press porcelain were converted into flexibly 
controlled, efficient driers with a minimum of expense. Changes in handling, ware 
routing, etc. were thus averted. 


A need for more drier capacity in a dry-press porcelain plant forced 
consideration of redesigning. To add driers would entail crowding 
of space, rerouting of ware, extra handling, etc. Making the available 
driers more efficient seemed to be the logical move. Considering the 
types being used, this was an extremely simple problem. Inasmuch 
as this type of drier is so much used, the solution of the problem may 
be of general interest. 
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Fic. 1.—Original drier. 


Figure 1 represents a drier which contained two steam coils of 828 
feet of 14-inch pipe using 120 lbs. per square inch steam pressure. 
These coils were laid directly on to the concrete floor. Very little 
heat was obtained by radiation as the lowest shelf of the cars was 


1 Presented at the Annual Meeting, AMERICAN CERAmic Society, Atlanta, Ga., Feb., 
1926. (White Wares Division). Received January 13, 1926. 
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14 inches above the pipes. Circulation also was poor with the result 
that 5 days was the usual drying period. 

Figure 2 represents the same drier after remodeling. The height 
of the drier had been much greater than necessary and provided a 
large waste space over the cars of ware. By placing the old steam 
coils between a false ceiling and the original ceiling, this waste Space 
was converted into a chamber through which air could be drawn 
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Fic. 2.—Remodeled drier, showing circulation. 


for heating and blown through the ware. This circulation was done 
by means of a 36-inch propeller blade fan. Eight-pound exhaust steam 
was substituted for the 120-pound steam in the heating coils. 

The mechanism at the charging end was controlled by a single 
operation whereby recirculation with no intake or exhaust of air, 
intake and exhaust only, or any intermediate condition could be 
obtained to suit the conditions to be met from time to time or as 
determined to give satisfactory permanent drying schedules. 
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Safe drying was done in the remodeled drier with the drying time 
reduced to as little as 25% of the original time. 

Figure 3 represents a ware drier in which high pressure steam pipes 
were placed beneath a slat floor. The ware boards were stacked one 
upon another on this floor. The circulation, if any, took place vertically 
between the stacks of ware and was therefore ineffective. Dust and 
broken ware which had fallen through onto the pipes often insulated 
them. Dry-pressed ware containing an average of only 14% water 
should dry safely in a much shorter period than was necessary in 
this type of drier, namely 5 days. 
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Fic. 3.—Original drier. 


In Fig. 4 the same construction was used except that the floor and 
steam pipes were removed. Low pressure steam coils were placed in 
the end. A 30-inch propeller blade fan was used to produce circulation 
through the coils and ware. The blast of air driven horizontally 
effected drying more readily than the small amount of circulation 
obtained in the original drier. When driven horizontally through ware 
it could reach each board of ware. The outside wall, inside wall, and 
baffle contained openings at such positions as to permit control of 
conditions just as in Fig. 2. One operation changed the conditions 
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from recirculation of moist air to that of circulating dry air through 
the ware and out of the drier, or any intermediate condition. 

The removal of the slat floor made this drier adaptable to drier 
car use. Four and five days.had been used in drying ware. The new 
schedule was two days. A slower schedule could be used where pieces 
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were to be dried slowly. 


Fic. 4.—Remodeled drier. 


It was with this in mind that the flexibility 
sought through the recirculation of wet air and the provision for a 
simple way of reducing the humidity was considered. 


Conclusions 


1. Due to the fact that no data are available on the steam con- 
sumption of any of these driers and that assumptions used for cal- 
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culation would be full of error, the economy of operation cost of one 
over the other is in question. The remodelled types each use 1}-horse 
power motors running continuously. They, however, use low pressure 
exhaust steam which had not been previously utilized in this instance. 
This latter saving no doubt offsets the cost of motor operation. 

2. It is believed that the faster drying schedule and thz flexibility 
of drying control were obtained most easily and cheaply in the manner 
described. 

3. The drying problem was solved effectively in this case. 


WESTINGHOUSE ELECTRIC AND MANUFACTURING Co. 
East Prirrspurcu, Pa. 


A SUCCESSFUL APPLICATION OF POWDERED COAL 
AS A TUNNEL KILN FUEL FIRING HARD 
FIRED COMMON BRICK! 


By Frank M. HartFrorp 


ABSTRACT 


The application of powdered coal by means of a non-circulating unit system to the 
successful firing of common brick in a continuous car tunnel kiln.? 


Before getting into the main part of this subject it is desirable that 
the practical problem of tunnel kiln firing be discussed in relation 
only to the furnace section of the kiln. This preliniinary discussion 
does not permit touching on the 
problems encountered in the water- 
smoking section, the preheating sec- 
tion or the cooling section of the 
kiln. It is sufficient in regard to 
these other sections of the kiln to 
say that the problems are being met 
and solved as rapidly as they arise. 
There are many problems but the 
success attained to date in the treat- 
ment of common brick, face brick, 
hollow tile, ladle brick, and fire brick 
bids well for their solution when en- 
countered. 

To focus on the furnace section 

Fic. 1.—A close-up of furnace front problem, the simplest form of a firing 
which shows the burner arrangement zone must be visualized as one in 
in detail. The vertical pipe at the left which the furnaces are disposed 
is carrying coal and air mixture, 1 
slong the sides of the tunnel 83- 
The vertical pipe in the center is to 12-foot centers, and five, curate 
carrying secondary burner air, which is S€V€M furnaces on each side of the 
introduced at the rear of the burnerand kiln, the position of the furnaces on 
mixes with the stream of coal and air one side being in staggered relation 
coming from the proportioning fan. to those on the other side. 

The entire mixture is then shot into ; 

tien Rina, The problem is to get a large 
tonnage of ware through the furnace 

section and have the setting evenly fired from side to side and from top 

to bottom. The cross-section of the setting is only about 54 feet square, 


1 Presented at the Annual Meeting, AMERICAN CERAMIC Society, Atlanta, Ga., 
Feb., 1926. (Heavy Clay Products Division.) Received Aug. 10, 1926. 

? At this time of publication the kiln is producing 38 cars of ware per day. This is 
approximately 76,000 brick per 24 hours. 
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but 24 to 30 cars of ware every day must be passed through this furnace 
section which means from 100 to 125 tons of fired ware per 24 hours. 
Heat alone can be secured from almost any fuel. No. 1 ware capacity 


depends on the abil- 
ity to make proper 
use of this heat. 
Penetration into the 
heart of the setting 
must be _ positive 
with minimum danger 
of overfiring of the 
outside of the set- 
ting. The longer fir- 


ing range clays pre- 
sentan easier problem 
than the short range 


system. 
clays in this respect 


Fic. 2.—This shows the fan, which furnishes the second- 
ary burner air. It also shows the details of the oil pumping 


but that which is good practice on the short range clays will result in 


greater tonnage on the longer range clays. 


It must be clearly understood that the paramount problem in tunnel 


Fic. 3.—Cleaning apparatus at end of tunnel 
kiln. The coal ashes which have deposited on the 
face of the settings are brushed off by means of 
brooms and jets of air just as soon as the cars 
come from the kiln. Note the exhaust fan, which 
carries the coal ash to the atmosphere. 


perly done this is sufficient. In order 
through the furnace zone there are three 


' Total time from lighting fires to drawing ware. 


kiln firing is speed. The total 
firing time is cut to less than 
half that required by the 
periodic kilns. In the case 
described the best previous 
periodic kiln record of 96 
hours! is reduced to 43 hours 
in the tunnel kiln. Less time 
is had to deal with the ware 
and therefore it must be dealt 
with promptly and properly. 
The ware begins to cool when 
it is past the last furnace. 
No further vitrifying takes 
place; there is no soaking of 
heat into the ware at matur- 
ing temperature other than 
that which it gets while in 
the furnace section. If pro- 
to obtain greatest capacity 
requisites in the direct-fired 
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tunnel kiln. It is assumed that all combustion has taken place in 
the furnaces’. 

To get the heat from the furnaces evenly distributed over the cross- 
section of the car setting requires: (1) volume, (2) velocity, and (3) 
direction. We must have enough heat, we must have “‘kick’’ enough 
behind it to carry it where we want it, and we must control it so 
as to put it there, and have it with sufficient energy and under 
control to put it where it is wanted. If concerned only with a 
small tonnage, these three requisites would not be of so much 
importance, but where maxi- 
mum tonnage delivery is a 
necessity each of these con- 
ditions must be observed 
carefully. This is the reason 
that gas and oil make ideal 
tunnel kiln fuels. They 
permit of the maximum ton- 
nage in fired ware. Hand- 
stoked coal is used success- 
fully, but with hand-stoked 
coal the tonnage of fired ware 
; cannot be as large as when 

Fic. 4.—Close-up of cars of brick fired with gas or oil is used, unless the 
powdered coal. Note at the flues between the 
brick piers the ashes which have not yet been 


brushed off. The small amount of ash which | 
remains on the brick is knocked off while %mportance. 


ware is highly refractory or 
close firing is not of primary 


mansetee or ae from the kiln cars to the Pulverized Coal Kiln 
auto trucks. The ash is not fused to the surface ; ; 
but brushes off easily. In the kiln here described, 


vitrified red shale common 
brick are fired. Coal, hand-stoked, was first used with success, but 
the maximum tonnage of No. 1 ware secured could not equal the 
tonnage in No. 1 ware obtained with oil. With oil, the kiln was put 
on a schedule of 30 cars per day of properly fired brick. Each car 
carries over 2,000 brick; therefore, this kiln was producing, when 
firing oil, over 60,000 brick per day, seven days per week, or a machine 
production of over 70,000 brick per working day. 


1 This is not always the case, although nine out of ten kilns are operated with all 
or almost all the furnaces so regulated that combustion is complete before the gases 
reach the ware. The tenth kiln may be firing a ware which requires long flames or 
conditions are such that long flames are desirable, but in most cases short flames are 
used and the flames are kept entirely out of the tunnel so that when looking down to 
the furnace section from the discharging end the appearance of the fire zone is abso- 
lutely clear like an electric furnace. 


| 
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After running more than a year on fuel oil, it was decided, due to 
the uncertain price of oil, to experiment with pulverized coal. Many 
schemes had to be investigated, their merits determined, and their 
shortcomings eliminated. Finally after several months of investigation 
it was decided to use a unit system in which there would be no storage 


of the coal after pulverization, but where 
the coal is fired as fast as it is pulverized. 
No such system had been devised which 
would pulverize and deliver simultaneously 
an equal amount of coal to each of ten 
separate furnaces. 

Powdered coal will loaf in a line and 
deposit wherever an opportunity affords. 
Once it starts to deposit, it builds up rapidly 
and soon chokes the pipe through which 
it is flowing. It does not act like a fluid, but 
must at all times be floated in a stream of 
air. When powdered coal is stored in a bin 
the air surrounding the particles soon passes 


Fic. 5.—This is a close-up 
of an end of a car fired with 
powdered coal. Note espe- 
cially the clean surface of the 
brick. 


off and the coal packs so that it will not feed steadily through an 
opening even though it be agitated by a feeding device. _It is apparent, 
therefore, that the amount of coal being fed into the kiln must be 
closely regulated while the coal is still in slack form before being 


iN 


Fic. 6.—Elevation. 


pulverized. 

The problem was, 
first, to measure con- 
tinuously the slack 
coal, and so regulate 
this measuring as to 
control the kiln tem- 
peratures; second, to 
pulverize the coal 
after being measured, 
and mix it with air 
required to carry it 
to the burners, and 
third, to divide the 
stream of coal and 
air from the pulver- 
izing machine into 
ten equal parts and 
a part carried to each 
of the ten furnaces. 
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At the furnaces, further furnace temperature control must be had 
by means of secondary air. 

(See Figs. 6, 7, and 8.) The slack coal is fed from the 
nase slack coal bin over disk feeder “A.” This disk feeder 

is of the offset type with a 30-inch table feeding 
directly into the ball mill “‘B,’’ which contains 1800 lbs. of 14-inch 
forged steel balls and revolves at 31 r.p.m. consuming approximately 
20 h.p. This ball mill is about 4 feet in diameter by 5 feet in 
length, interior dimensions. 

An air current is caused to pass through the ball mill by means of 
the distributing fan “J,’’ the air entering the charging end of the ball 
mill along with the slack coal, pass- 
ing through pipe ‘‘C’’ into the inlet 
of fan “‘J,’”’ fan “‘]’’ being driven by 
a variable speed slip ring motor ‘‘D.”’ 

After the coal is ground to the 
required fineness, the stream of air 
picks up the finely ground coal, 
carrying it into the distributing 
fan “J,’’ where the air and coal 
stream is divided into ten equal 
parts each of the ten parts going to 
its respective furnace through pipe 
= “E,” as indicated on Fig. 7. 

It takes 40 cubic feet of air to 
transport one pound of coal when 
pulverized and this mixture of coal 
and air must travel at a greater speed than 2000 feet per minute in 
order to prevent clogging of feed lines. Since it can safely be assumed 
that it takes 150 cubic feet of air to burn a pound of coal, the coal is 
being transported by 27 to 30% of the air required for complete 
combustion. This provides a non-explosive mixture in the pipe lines 
in which the coal is conveyed from the ball mill to the burners. 

The screen analysis of the powdered coal coming from the ball mill 
s 53% through 200-mesh, 89% through 100-mesh and all through 
30-mesh. 

At the burner ‘‘H”’ the vertical descending stream of coal and air 
enters the rear of the burner and is met by a horizontal stream of air 
supplied through pipe “‘F”’ from an air-supply fan. This gives very good 
mixing in burner “‘H’”’ and throws the generated heat from the furnaces 
into the heart of the setting. Exceptionally short flames have been 
obtained with this system; in fact, so short as to be considered impos- 
sible in the usual powdered coal burning practice. Combustion is 


Fic. 7.—Distributing fan detail. 
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absolutely complete within the furnaces and this combustion all takes 
place within a distance of 5} feet from the tip of the burner. 

Sufficient secondary burner air is mixed with the coal and air stream 
at the burner to control the combustion in each furnace. Thus, even 
though the same amount of coal is fed to each furnace, individual 
furnace control can be secured by means of excess secondary air, there- 
by diluting the heat generated in the furnace. 

The same tonnage of ware is put through the fire zone when burning 
powdered coal as when burning oil. The results are so satisfactory that 
this kiln has been operating since September, 1925, on powdered coal. 
It is possible to change from powdered coal to oil or back from oil 
to coal in 20 minutes. 

This is desirable in 


case of changes or 
repairs in any of the 
coal equipment. 

When burning wal 
powdered coal, 136 Fic. 8.—Burner detail 


pounds of coal are 
used to fire a ton of brick or 288 pounds of coal per 1000 brick. The 
coal used is a Hocking Valley coal, from Cambridge, Ohio, containing 
5% ash, fusing at above 2000°F. Since the kiln is operated at 1900°F, 
maximum temperature, the ash does not fuse, but deposits on the 
faces of the brick and is cleaned off after the car comes from the 
kiln. 

The results obtained are shown in the several illustrations. 

Immense credit is due the Ohio Clay Company of Cleveland, Ohio, 
and especially to George W. Denison, for their fortitude and ingenuity 
during the development of this method of burning powdered coal in 
a direct-fired tunnel kiln. It has been a pleasure to assist them in 
this achievement. 


Cart B. Harrop ENGINEERS AND CONSTRUCTORS 
CoLumsvus, O#IO 
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GLASS WOOL AS INSULATOR FOR REFRIGERATION 
PURPOSES! 


By H. C. Bates 


ABSTRACT 


A new method has been used to measure the thermal conductivities of insulating 
materials which consists of the observation of the rate of melting of ice in a vessel 
insulated with the material under investigation. This is done by noting the change of 
volume of the mixture of ice and water by means of a graduated glass tube connected 
to the vessel. Results are given for glass wool of various densities, powdered cork, 
magnesia asbestos composition, slag wool, Sil-O-Cel powder, cotton waste and sheep’s 
wool. It is also shown that glass wool that can be kept dry is a very superior insulating 
material. 


Glass wool has a number of properties which should make it desirable 
as a heat insulator. It is light, is proof against fire and dampness, 
chemicals, rodents, etc., will stand high temperatures, will not decay 

or deteriorate with use and has low specific heat. 
It was to be expected that its thermal conduc- 
tivity would be low and, since this property 
G has not been compared to the conductivity of 
other materials under identical conditions at 
temperatures low enough for refrigeration pur- 
poses, this investigation was undertaken. Some 


», = 4 oe work has been done in Europe by Hamester and 
ts 40-4 Knoblauch comparing the insulating properties 
alae of glass wool with that of asbestos magnesia mix- 
tures, diatomaceous earth, and cork at tem- 
PAT Ame peratures higher than atmospheric, and they 
P Ps s have shown that glass wool is superior to any 
Bow 
4 _. a of these materials. We have compared glass 
i x wool with powdered cork, magnesia asbestos 
a 4 composition, slag wool, Sil-O-Cel powder, cotton 
waste, and sheep’s wool. 
x é The method employed consisted in determin- 
ing the rate at which ice melted in a container 


insulated with the various materials. The ap- 
paratus used (Fig. 1) was made up of three con- 
centric cylinders, A, B, and C. The inner 
cylinder, A, was of copper.and was provided with 
a long neck into which could be fitted the gradu- 
ated tube G. The other cylinders, B and C, were of galvanized iron. 
A was held centrally in B by means of two annular transite rings, 


Fic. 1. 


1 Communicated by J. T. Littleton, Jr., at Annual Meeting, AMERICAN CERAMIC 
Society, Atlanta, Ga., Feb., 1926. (Glass Division.) Received June 22, 1926. 
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Dand E. The material to be tested was placed in the space between 
A and B. The inner can, A, was filled with ice and water. The 
graduated tube was fitted into the neck and water added to bring 
the level into the tube. The space between B and C was filled with 
water. As the heat was transferred through the insulating material 
ice in A was melted and the quantity was determined by the fall of the 
level of water in G. The water in C was stirred constantly and the 
temperature remained constant to one tenth of one degree. The 
temperature of the ice and water was taken as zero as the mixture 
was thoroughly stirred by 


means of rod F. The end & 
losses were reduced by pro- °% | 
. . 2 
at each end of the inner 23 + Density -Mean Conductivity_| 
cylinder, A. The coefficient % Wout) 
of conductivity was deter- 
. VU 
mined from the equation: ~ 5 
& | 
K= 
t(T,—T.) X shape factor | | 
Where Q is the quantity of 
10x Density in Grams per r3 ‘i 


heat transferred in time, ¢, 
sec. where the difference of Fic. 2 
temperature between’ the 
surfaces is (71—T7:2) degrees. The value of the shape factor is ob- 
tained from the expression: 
ritr? 
— 


loge 


in which LZ; and Lz are the lengths, and 7; and r2 the radii of the inner 
and outer cylinders respectively. 

The results are contained in Table I. Values obtained by 
other experimenters are given for comparison. 

The values in the table show that glass wool compares favorably 
with the best insulators available for refrigeration purposes. The 
curve gives the relation between conductivity and density of glass wool 
and shows that the most effective packing is that of density equal to 
0.065 grs. per cc. The fact that the value is higher for refrigeration than 
for ordinary temperatures suggested that condensation from the 
atmosphere might be responsible. To investigate this point a test 
was made using glass wool which was thoroughly dried by circulating 
warm dry air through it for ten to twelve hours. The values of con- 
ductivity obtained in this way were in agreement with the results 


| 
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Material 


Density 
grs/cm* 


Remarks 


Glass wool 


0.133 
0.119 
0.073 
0.065 
0.051 
0.000 


7.5 x 10-5 Hamester’s Report 


-20°C 


Air only (with con- 
vection) 


Cork (powdered) 


0.140 


N.P.L. (granulated) 

N.P.L. (slab) 

Corkboard (pure) 
d=0.180 


Magnesia asbestos 
composition 


0.340 


N.P.L.-20°C 


Randolph-100°C 
d=0.216" 


Slag wool 


0.247 


N.P.L.-0°C 
d=0.208 


Sil-O-Cel (powder) 


0.147 


Extrapolated from 
curve (Celite 
Products Co.) 
d=0.22 


Cotton waste 


0.128 


Nusselt—0°C 


Wool (sheep’s) 


0.073 


Firmly packed 

Nusselt-0°C 

Randolph d=0.054 
at 100°C 


quoted in Hamester’s report. For very carefully dried samples a value 
of 6.8 x 10-° C.G.S.U. was obtained. For dry air free from convection 
a value of 5.66 x 10° C.G.S.U. is given by the Smithsonian Tables at 
0°C so that it is evident that dry glass wool provides extremely good 


heat insulation. 


Corninc Giass Works LABORATORY 


Corninc, N. Y. 


BATES 
TABLE I 
K(obs.) K 
10.9 x 10-5 
10 , 
9 
9 
10 
10.6 
15.0 
16.0 
12.5 12.0 | 
8.4 
8.4 9.2 
8.5 
i 


GAS PRODUCES BETTER RESULTS AT LESS COST 


By Grorce D. WILKINSON 


ABSTRACT 


A comparison of gas- and coal-fired sheet iron enamel furnaces is presented. Auto- 
matic control is possible with gas with lower amount of discount ware, fewer furnace 
repairs, increased production capacity, and lower operating cost. Operating cost data 
are given. 


Gas was first tried as a fuel in one of our enameling furnaces about 
seven years ago. At the present time we operate for wet enamel firing 
a 4x 10 ft. semi-muffle type and a 5 x 12 ft. full-muffle furnace. The 
contract for a third gas-fired furnace, 5 x 12 ft., has been placed and the 
installation will be made shortly. [This is installed and operating.] 

The fact that we are still operating two 4 x 10 ft. coal-burning 
furnaces enables us to offer a direct comparison between the costs and 
results obtained from the two types of fuel. We are also firing with gas 
in five 48 x 48-inch semi-muffle dry enamel furnaces, in core ovens, in 
japaning ovens, and in the smelter. 

We manufacture “Universal’’ and “Home’’ stoves, ranges, and 
heaters. Most of the work handled in the enameling department is 
18-, 20-, and 22-gage Armco sheet iron, although some of the parts are 
cast iron. All the work is given three coats. The ground coat is fired at 
1650°F and the finish coats at 1580°F. The furnace temperatures are 
controlled automatically. The 5 x 12 ft. gas furnace is used on ground 
coats, and the 4 x 10 ft. furnace handles the finish coats. 

Surface Combustion Company burners are used in all the gas-fired 
furnaces, and we find that these burners save approximately 20% of 
the fuel required by the low pressure burners formerly used. Two 
motor-driven compressor-units supply gas at 10 lbs. pressure to all the 
furnaces. 

The principal advantage of the gas-fired furnace is the accuracy of 
the temperature obtained. The automatic control keeps the heat at 
the proper degree, and after the enameler has set this control for the 
right temperature no further attention is necessary. The men merely 
have to watch the time of firing. They need not concern themselves 
with the temperature. 

With coal-fired furnaces the accuracy of the temperature maintained 
depends upon the skill of the fireman, and while it is possible to secure 
good results, it is always necessary to contend with the human factor. 
As a result of the more accurate temperature 
control the gas-fired furnaces reduce the amount 
of discount very appreciably; in fact, a coal furnace often produces 


Discount Reduced 


3 
d 
3 
i 
i 
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in a single day as much warped, twisted, and defective ware as does a 
gas furnace in several months. The reduction of discount is the most 
valuable result obtained from the use of gas in our enameling furnaces, 
and the saving from this source alone, while not definitely measurable, 
is obviously great enough to justify the change from coal to gas. 

Another important advantage of the gas-fired furnace lies in the 

fact that they are laid up for repairs fewer days per year than the coal- 
fired furnaces. In an average year one of our coal furnaces loses about 
30 days’ production because of repairs, but the gas furnaces lose only 
approximately 15 days’ time. These figures include the time lost while 
the furnace is cooling to the point where work can be done upon it. 
This usually amounts to three or four days. After a repair has been 
made the gas furnace can be brought up to firing temperature in 8 or 
ten hours, whereas the coal furnace requires about 48 hours. 
The 15 extra operating days obtained each 
year with the gas furnace are equivalent to a 
possible increased production of 6.4% com- 
pared with the coal furnace. 

Of course, gas is cleaner than coal, and it involves no handling 
expense. When using coal we have to charge to the furnaces the time 
of one man 24 hours per day for hauling coal, firing, and removing 
ashes. On Sundays about half of the fireman’s time is required to bring 
the coal furnace up to the temperature required on Monday. 

Gas provides a more flexible heat than coal and the temperature can 
be changed to any desired point very quickly. The gas furnace also 
has the advantage of maintaining a very even heat throughout the 
entire furnace. 


Productive Capacity 
Increased 6.4% 


: In spite of its many advantages over coal, our 
Lower Operating , 
Cost with Gas records prove that gas is actually cheaper to use. 
As shown in the attached tabulation the cost of 
operating the 4 x 10 ft. gas furnace (exclusive of supervision and 
general overhead) is $77.41 a day of 22 hours. This includes fixed 
expenses on the furnace and gas compressor, maintenance and repairs, 
furnace labor, gas, and power for the compressor. The average cost 
per square foot of single coat fired is $.0088. 

The attached tabulation also shows the cost of operating the 4 x 10 ft. 
coal-fired furnace. This amounts to $79.76 a day of 22 hours. All 
items except supervision and general overhead are included in this 
cost which make it parallel to the gas-fired cost given above. Since 
the daily production of both types of furnace is the same, the cost per 
square foot of single-coat ware is $.0091. 

The 4 x 10 ft. gas furnace, therefore, actually saves $2.35 per day or 
$587.50 annually in operating cost. The fact that the many advantages 
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of gas, particularly the reduction of discount, can be obtained without 
additional operating cost, amply justifies our move in changing from 
coal to gas. Gas has proved very satisfactory in every application we 


have made to date. 


1. Cost of Operation—4x10 foot Gas-Fired Furnace 


Depreciation, $4,700.00 +4 years’ life 


5_ $4,700.00 x .05 
1Average interest at 6 %— 


2 
Depreciation and interest on 2 gas compressor units: 
Depreciation, $2,200.00 +4 yrs. $550 .00 
1Average interest at 6%— 
5 $2,200.00 x .06 82.50 
4 2 


$632.50 
Amount chargeable to one furnace— 
$632.50 K 25% 
Annual allowance for all maintenance and repairs, including rebuilding 
side tiles every 14 yrs., maintenance of burners, piers, etc. 


Total fixed expense, per year 


Fixed expense, per day— $1,759.37 +250 days 

Furnace labor, 22 hrs. at $2.50 (3 men, average) 

Gas, 26,400 cu. ft. at $.52 per M. 

Power for driving compressor (proportion chargeable to one furnace), 
82 kw.-hr. at $.02 

Total cost per day (22 hours) 

Average production per day (22 hours)—8,800 sq. ft. (single cost) 

Firing cost per sq. ft. of single coat, 
$77.41 +8,800 


1 Allowing for interest earned by depreciation reserve. 


2. Cost of Operation, 4x10 foot Coal-Fired Furnace 
Depreciation, $5,000.00 +4 years’ life 
5 $5,000.00 x .06 
‘Average interest at 6 Xx 
Fixed expenses on stack (proportion chargeable to one furnace) 
Annual allowance for maintenance and repairs 


Total fixed expense per year 


Fixed expense, per day, $1,997.35 +235 days 
Furnace labor—22 hrs. a $2.50 (3 men, average) 
one fireman—24 hrs. a $.50 = $12.00 +2 furnaces 
Sunday firing cost, prorated over operating days 
Coal, 1.5 tons a $4.24 


1 Allowing for interest earned by depreciation reserve 


$1,175 .00 
176.25 


158.12 
250.00 
$1,759.37 
$ 7.04 
55.00 
13.73 
1.64 

$ 77.41 


$ .0088 


$1,250.00 
187.50 


59.85 
500 .00 


$1,997.35 


$ 8.50 
55.00 
6.00 

50 
6.36 
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Rent on space for coal storage, $800.00 +235 days 


Total cost per day (22 hours) 
Average production per day (22 hours), 8,800 sq. ft. (single cost) 
Firing cost per sq. ft. of single coat, $79.76 +8,800 


Saving Effected by Gas Furnace 
Cost per day, coal-fired furnace 
Cost per day, gas-fired furnace 


Net saving, per day 
saving, per year, $2.35 250 days 


1 Does not include savings due to reduction of discount, etc. © 


CRIBBEN AND SEXTON COMPANY 
Cuicaco, [LLINoIs 


3.40 
$ 79.76 
$ .0091 
$ 79.76 

77.41 
$ 587.50 


| 
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MODELED TREATMENT OF POTTERY! 


By Marion LAWRENCE Fospick 


ABSTRACT 


This paper is intended as one of a series on processes of decoration of pottery, 
and is a discussion of modeled treatment, where and how it is successful decoratively and 
i from the point of view of practicality. The process of modeling with coils in low relief 
is given in detail. Vigorous pattern is used if the glazes are to be matt because of the 
thicker nature of the glaze which will obliterate subtlety in the modeling. Delicate 
= pattern is used under thinner and more fluid glazes. Formulas are given for one series 
of vivid colors of a matt glaze and for a treatment of transparent, rather neutral glazes, 
on a clay red-orange in color. 


Modeled treatment may be as fundamental as slip painting. There 
is a need for it, which is the first requirement for any pattern. Slip 
painting may be used when change of color is desired, or variety of 
: values in color. Modeled pattern creates by its third dimension a 
pattern of light and shadow. This may give any number of values, 
according to the number of heights of the modeling. Its worth lies in 
the very gentle change of values thus brought about, which is more 
desirable on some surfaces than change of color. It also changes 
texture very charmingly, adding high lights in the case of a brilliant 
glaze which make a sparkling surface, lovely with high keyed colors or 
those toward white. 

Modeling on pottery, therefore, is of use where it is desirable to have 
the surface patterned without change of color. The modeling may be 
bold and vigorous or so delicate that it is a tracery, or cobweb pattern, 
thrown across the surface. Its virility or its delicacy, one or the other, 
has three causes. First, the detail of the pattern may be strong or 
delicate. Second, by the height of the modeling from the background 
deep shadow or very light shadow may be produced. Third, by the 
gradual or steep slant of the part modeled on, depth of shadow or light- 
ness may be accentuated. 

Modeled Pottery One thing should be emphasized thoroughly in this 
Must Be Part treatment. The modeled pattern must be in effect 
: a part of the object. It must have no suspicion of 
of Object 
being applied. It must first be used only where 
surface treatment is needed and when used must seem to have grown 
from the clay and not in any case to be lying on the clay as an appliqué. 
It can be an exquisite treatment if it is so used as to seem an outgrowth 
from the clay and still be a part of the clay body. 

The Chinese were delightful in their understanding of this mode of 

decoration and treated it imaginatively as well as with due regard to 


1 Presented at the Annual Meeting, American Ceramic Society, Atlanta, Ga., 
Feb., 1926. (Art Division.) 
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its technical requirements. In the Garland Collection (later a part of 
the Morgan Collection) are some of their loveliest examples of treat- 
ment of clay in releif, both vigorous and delicate. In their more vigorous 
treatment it is used as a frame (in low relief but bold in character) 
about piercing. In this delicate treatment it stresses lightly some 
part of the construction of the vase or forms the surface tracery pattern 
which was mentioned earlier. In all cases it is so used that it is neces- 
sary to the beauty of the vase, is never obtrusive and is in character 
with the vase, that is, subtle or strong according to the contour of the 
piece of pottery and the use for which it is intended. 
Clay Must Be As to the process of modeling in relief the technical 
Soft for Welding requirement is of a surface soft enough to receive 
clay and clay soft enough to be welded quickly and 
with little pressure. Tiny coils, laid on lightly and welded with a thin 
tool or the fingers, will keep the first spontaneous line of the pattern. 
It is hardly necessary to tell experienced potters that a vase built and 
already stiffened does not take fresh clay safely. Cracks are a natural 
result when fresh clay meets older clay which has already undergone 
air shrinkage. 


The writer finds it very satisfactory to finish one part before starting 
another, in contrast to laying out the entire pattern in clay coils before 
finishing perfectly each part. Spontaneity is desirable and the surface 
of the modeled pattern has more freshness and more of the charm 
coming from that, if it is finished before the clay stiffens. For that 
reason, in the case of a large plate for instance, where the design calls 
for pattern in the center, or a surface pattern, it is more satisfactory 
to model the pattern as soon as the center of the plate has been built 
and before building the sides. This also insures safe welding of the 
tiny coils of the pattern—before the center of the plate has stiffened. 
Of course, work in sections requires an extremely clear, satisfactory 
design from which the potter works in order to insure beauty of the 
whole. 


Height of Pattern 
Must Be Even 


Whether in high or low relief, if the height of the 
modeled pattern from the background is even 
throughout, a fine pattern of three values is 
insured. This is important because poise is acquired in decorative work 
through the keeping of values clearly and with precision. This is in 
contrast to relief in sculpture. By varying heights of the pattern more 
values are produced and depth of interest may be gained by using two 
or more heights of relief, thus adding one or more values. But it should 
always be remembered that too great height in relation to the size of 
the vase creates the feeling of an appliqué and destroys the very 
result worked for. 
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Color and kinds of glazes are so important in 
modeled pattern that they should be considered 
from the first. Except in bolder work there is very 
sensitive feeling in modeled pattern when it is successfully done. 
Neither a glaze which has to be thickly applied (as a matt glaze) nor 
a very fluid glaze is as successful as a glaze with the average content 
of an alumina, one which is fine in color texture if thinly applied. The 
writer associates deep, vibrant colors or those vivid and high keyed with 
the bolder, more direct modeled pattern, and with the delicate variety, 
paler colors, whether high keyed or neutral. A pale crackled glaze 
may be very lovely when used for delicate modeling, not only because 
of its color but because of its thinness. With a certain degree of fluidity, 
it draws off the modeling enough to intensify whatever subtlety may 
be in the modeling. 


Fluidity of Glaze 
Important 


Suggested Glazes 


In suggesting one or two color schemes, and offering certain formulas 
the writer recognizes that a wonderful variety of combinations of clay 
and glaze has not been touched by her. These given have seemed 
successful and worthy of study. In her classes, the colors have been 
discussed and the pottery designed with its color and its ultimate 
treatment of surface in mind. Miss Clara K. Nelson, Professor of 
Design at the New York State School of Clayworking and Ceramics, 
has suggested many treatments in color and worked with the writer 
on various plans for color still to be executed. 

The crackled glaze, containing enough tin oxide to be semi-opaque, 
is very fine if used over modeled red-orange clay. The Dover Pottery 
at Hartsdale has beautiful quality in its pottery treated thus, though 
more of it is plain than modeled. A light green crackled glaze is also 
fine, and on edges and parts where it is applied very thinly it shows a 
metallic luster apparently due to slight overcharging with the copper 
oxide. In the colorless crackle, however, the flush of the red-orange clay 
through the glaze is exceedingly lovely. A clay body made of 4 parts of 
Enfield red clay 2 to 1 part of Campbell’s red is satisfactory. 

Another combination with interesting possibilities is that of a deep 
red-orange clay modeled and glazed very thinly with a transparent 
glaze colored with 0.25 of a gram of cobalt oxide to 320 grams of glaze. 
This is very lightly sprayed after it is dry with a pale violet enamel, 
colored with manganese carbonate, 4 grams, The result is a vibration 
of violet over red-orange, somewhat neutral in color but alive. 

Modeled pattern has fine possibilities for inlaying if one uses the 
pattern as a means of holding pools of glaze of different colors. Color 
schemes successful in sturdy objects such as coffee jug and cups were of 
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four glazes, orange, yellow, blue, and green. The blue, yellow, and 
green were like in value. They were made of the barium matt glaze, 
maturing at cone 04, with the following amounts of color added to the 
batch of 321 grams of this glaze: 


Blue—cobalt oxide 0.5 grams 
Green—copper oxide 4.0 grams 
Yellow—yellow base 10.0 grams 


The orange was the orange matt glaze originated at the New York 
State School of Clayworking and Ceramics, the formula of which 
follows: 


(red lead 228.0 

} flint 96.0 

Frit ) uranium oxide 75.0 
| Canadian feldspar 56.0 

frit 168.0 

whiting 20.0 

Glaze barium carbonate 40.0 
calcined clay 32.0 

white lead 50.0 


Of course the glazes used must mature at the same temperature, 
otherwise one will be immature and rough when another has fused. 

As to the application of these glazes, the pottery was dipped and 
lightly sprayed and from then on was kept in the damp box. Water 
was sprayed on it if during the inlaying the coat of glaze became too 
dry. The background spaces were first cut around, then scraped away 
with a small knife, and the desired color was then painted on with a 
brush. Dampness of the pottery is desirable because in this way one 
can cut a clear line in the glaze and also in order that the clay may not 
suck up too quickly the glazes applied with the brush. It is a treatment 
where imperfection means crawling and like all other ceramic work 
requires materials and implements in right condition. 

All of this will seem of litthke moment perhaps or of too much detail 
to the potter who feels instinctively his clay. The other type of potter, 
however, works his way to technical freedom step by step by working 
from one fine point to another. Each seems to work miracles which are, 
however, only patient control of an exacting medium. 
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Art 


An opinion on the relation of good design to profit in the glassware industry. H. S. 
Nasu. Bull, Amer. Ceram. Soc., 5 [8], 339-42 (1926).—Glassware should be designed 
to answer a popular appeal instead of being created for the esthetes. Art should be 
humbly interpreted so that the article is honest to the character of glass and should 
respect the ethics and spirit of glass decoration. Decorations should follow fashion 
trends. Let glassware become beautiful with the beauty of glass. See also Natl. 
Glass Budget, 42 [16], 20(1926); and Amer. Glass Rev., 45 [46], 17(1926). 

E. J. V. 

Varied ornamental effects obtained with leaded glass. ANon. Amer. Glass Rev., 
45 [44], 38(1926).—Uses of leaded glass for decorative purposes and its manuf. are 
discussed. 5. V. 

The Nurnberg art glass and its masters. THeopor Hamper. Glastech. Ber., 
3 [7], 242-48 (1925).—Examples of fine art glass are found in all German museums. 
Particular examples are enumerated and discussed. The old masters famed for their 
wonderful products and decorative genius are listed and a brief sketch given regarding 
each and his work. We 

Note on the use of uranium compounds. THEODORE LENCHNER. Glass Industry, 
7 [8], 185(1926).—The chief use of uranium compds. is in the manuf. of greenish to 
yellow glass or glazes. Several uranium compds. used are discussed. ee A 

American art glass equal to any produced. Witt1AM BLenxo. Nat. Glass Budget, 
42 [12], 3(1926).—B. contends that the works of old masters in art glass can be equalled. 
Age and weather, etc., have produced some of the beautiful effects in ancient glass and 
will do likewise in the case of American-made antique. Microscopic examn. of old 
glass have shown charac. which are present in our glass also but are just being dis- 
covered. BE. j. V. 

Relates early history of medieval stained glass. JoHn A. KnowLes. Nat. 
Glass Budget, 42 [12], 12(1926).—K. traces back to its sources the colored glass used 
in medieval stained glass windows. He shows that it was difficult to obtain owing 
to the few glass-makers who could produce good colored glass. BE. J.°¥. 

The making and firing of glazed ware. XXIII. Anon. Brit. Clayworker, 34, 
352 (1926).—Some glazers, in order to eliminate an excessive amt. of residue on the 
sieves, make each ingredient into a separate slip, sieve this through 80-mesh and after- 
ward through 120-mesh sieves, and use an amt. of each ingredient corresponding to 
the required wt. of dry mat. This amt. can be determined, if the sp. gr. of the solid 
matter in the slip is known, by the use of the following formula, in which P is the wt. 
of 1 part of slip, S is the sp. gr. of the substance, and D is the wt. of dry solid mat. in 
(P —20)S 

S-1 
part and stored in cisterns, then measured by removing a sufficient quantity to lower 
the depth in the cistern by a certain number of inches. When the wet method of com- 
pounding a glaze is used, the slips should be mixed in a cylindrical tank by means of 
vans attached to a rotating vertical shaft. Slips which are too thick should not be used 
as they will not adhere well and tend to produce irregular coatings. If there is any 
chance of any metallic particles of iron entering the glaze from the blunger or grinding 
mills, the particles may be removed by passing the slip over a number of electro magnets. 
When a glaze contains any sol. mats., they should be mixed with a quantity of siliceous 
ingredients and heated in a fur. to form a semi-molten glass or frit. This process, 
which is known as fritting, is done to prevent the sol. mats. from rising to the surface 
of the ware and interfering with the melting of the glaze. The melting of the frit may 
be effected in saggers, crucibles or a frit kiln. The mats. should be crushed, thoroughly 


the slip: D= Sometimes the slips are made up into a standard wt. per 
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mixed and passed through a riddle 2 or 3 times before heating. After the frit is fully 
molten, it is cooled by passing it into a tank of water, and then ground to a powder fine 
enough to pass completely through a 120-mesh sieve. When a glaze is to be applied 
with a brush, the necessary solidified slip may be prepared by dissolving a quantity of 
fine glue powder equal to about 3/5 of the wt. of the slip in a little hot water and stirring 
this soln. into the slip and allowing the latter to stand in a cool place until it sets to a 
jelly. The solidified slip must be kept in a cool place but not allowed to freeze. 
H. G. S. 

The making and firing of glazed ware. Anon. Brit. Clayworker, 35, 4-5 (1926).— 
Glaze slips should be kept in a clean cool place but should not be allowed to freeze. 
It is better to keep a glaze at least a week before using. On no account should colored 
glazes be allowed in the store room used for white ones; and separate sieves, bowls, 
etc. should be used for each color. Immediately before a glazed slip is to be used it 
should be well stirred and the quantity desired should be passed through an 80-mesh 
sieve into a glazed earthenware bowl or zinc or aluminum vessel. Glazes should be 
stirred frequently while in use to prevent settling. The article to which the glaze is 
to be applied must be previously freed from dust by brushing it or applying a blast of 
air, to prevent the adherent material from causing “‘pinholes”’ or “‘rolling’”’ or ‘‘shelling”’ 
of the glaze. The commonest method of applying the glaze is by means of dipping, 
though for some sanitary articles, salt glazing is extensively employed. In dipping, 
the part of the article to be coated should be passed through the slip without stopping 
forevena moment. The maximum thickness is reached when the ware is saturated with 
H,0, and prolonging the dipping after this will wash off some of the coating. A pre- 
liminary brushing will ensure sufficient mech. adhesion of the slip to the brick, though 
this is not always necessary. In dipping unglazed articles they should not be too dry. 
When dipping “bodied” bricks in glaze it is usual to reverse them during the second 
dipping. The pouring method is used for coating the inside of hollow ware and for 
tiles, slabs, etc. which cannot conveniently be dipped, or for purposes of decoration. 
Spraying is used to produce beautiful ground and shaded effects and in stencil decoration 
work. Painting consists in applying the slip with a brush, and the process sometimes 
extends over several days, as several coats are required and each must be dry before the 
next one is applied. Glazing machs. are also employed, which prove most successful 


in glazing the inside of hollow ware. H. G. S. 
New journal. Commercial Art, 1 [1], July, 1926. London: Commercial Art. 
Price one shilling. H. H. S. 


A new colorimeter. Anon. Chem. and Ind., 45, 436(1926).—Among the ex- 
hibits at the Royal Society Conversazione, June 16, was a Vector colorimeter, made 
by the Natl. Phys. Lab., which enables a color to be specified by qualitative measure- 
ments involving color matches only. H. H. S. 

Red cadmium pigments. ANon. Chem. Trade Jour. and Chem. Eng.,'78, 660 (1926).— 
The production of pigments ranging in shade from orange to purplish-red by mixing 
cadmium sulphide with cadmium selenide, has been known for a considerable time. 
These pigments have always been high priced, but according to a French pat. (584,264, 
1924) they can be made more cheaply by this process: Heat cadmium oxide or cadmium 
carbonate with sulphur and selenium to a temp. approaching dull redness; when the 
evolution of vapors has ceased, the melt is allowed to cool. The greater the propn. 
of selenium in the mixt., the redder the shade of the finished pigment. For example: 
heat 25 pts. of cadmium carbonate with 3 to 5 pts. of sulphur and 3 to 5 pts. of selenium. 

O. P.R.O. 

Strass pastes. R. Scumipt. Keram. Rund., 33, 86(1925); J. Soc. Glass 

Tech., 9A, 185-86.—Picked calcined rock crystal is used as the source of the silica; 
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sand which contains only 0.012% to 0.02% Fe,O; is unsuitable. Te is introduced 
as carbonate and Bi as basic Bi nitrate. K is introduced as recrystd. nitrate and 
repurified carbonate. A large quantity of potash of extraordinary purity is now 
being produced from the central German waste salts by the Engel-Precht process. 
Borax must be recrystd. several times and then calcined. When large quantities 
of borax are used it is necessary to decolorize by the addn. of Di oxide (Nd and Pr) 
to avoid a yellowish green tint. The usual common quality of Di mixed with La is 
suitable. Melting is carried out in Hessian crucibles, or still better in unglazed porcelain 
crucibles provided with a high-alumina resistant glaze by coating with a strong soln. 
of water-glass and firing slowly to the full melting temp. of Pb glass (1360°). After 
melting and plaining the glass is stirred like optical glass, quenched, remelted and 
annealed in situ by slowly cooling the furnace. Batches, by Donault-Wieland, which 
give exact imitations of natural stones and are still in use, consist of 1000 parts of strass 
paste together with the following proportions of coloring mats.: sapphire, 15-20 parts 
of smalt; aquamarine 7 parts of Sb sulphide and 0.4 part of Co oxide; amethyst, 8 parts 
of pyrolusite, 4 parts of Co oxide and 0.3 part of purple of Cassius; emerald, 8 parts of 
CuO and 0.65 part of K,CrO,; or emerald, 7 parts of CuO and 7 parts of Na uranate; 
topaz, 40 parts of Sb sulphide and 1 part of purple of Cassius; ruby, 125 parts of above 
topaz paste or 25 parts of pyrolusite; purple, 7 parts of purple of Cassius; Syrian granite, 
400-500 parts of Sb glass, 4-5 parts of purple of Cassius and 3-4 parts of pyrolusite. 
See Ceram. Abs., 4 [6], 157 (1925). (C. A.) 
A new method for producing liquid gold preparations for the ceramic industry. 
P. P. Bupnixorr. Mitt. wiss.-tech. Arbeiten Republik (Russ.), 13, 68-9 (1924); Chem. 
Zentr. 1925, II, 682.—Turpentine oil is treated with S,Cl, while cold and the reaction 
product is boiled 4 hrs. and distd. To one of the fractions which is rich in combined 
S is added an alc. soln. of AuCls;, whereby a red oil is pptd. The latter is used as a 
ceramic dye in the mixt. contg. the proper flux. (C. A.) 


PATENTS 


Applying design or pattern to chinaware. RicHarp Fucus. U. S. 1,593,869, 
July 27, 1926. The method of imprinting configurations on china, which consists in 
stamping on the china a pattern of the configuration with an adhesive substance, in 
applying powdered paint to the surface of the china thus stamped whereby the paint 
is caused to adhere to the adhesive, in removing surplus paint and in firing the china, 
the adhesive being first applied to a smooth plate in a thin film and the pattern being 
transferred from the film to the china by the stamp. 

Method of depositing silver. Briasius Barr. U. S. 
1,593,998, July 27, 1926. In the art of coating with 
silver an object having an inclined side, the method 
which consists in directing a plurality of streams of a 
mixt. of silver soln. and a reducing reagent therefore 
on to said inclined side at vertically spaced points, regu- 
lating the streams so that a continuous film will be formed 
on the side and each stream will flow down the side and 
cover its apportioned area by the time the mixt. has 
completed its reducing reaction and lost its fluidity. 
In the art of coating objects with silver, the process which includes the step of causing 
drops of a mixt. of a silver soln. and a reducing reagent therefor to fall through air onto 
the object being coated while completing the reducing reaction. 
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Cement, Lime, and Plaster 


Portland cement, high sulphur content. F.C. Lea. Canadian Engineer, 51 [2], 
133-34 (1926).—The Brit. Standard specif. for cement limits the SO; content to 2.75 %. 
Tests were made to det. the effect of higher percentages of SOs, introduced by the addn. 
of gypsum, upon the strength and soundness of cement, and on steel imbedded in 
cement. A clinker contg. 2.5% SO; was used, and 10 samples prepd. with from 1 to 
10% gypsum added, which gave a variation of from 2.5 to 6.5% SO;3. No appreciable 
expansion was observed by the Le Chatelier tests for soundness, although cracks de- 
veloped with time. Tensile strength was reduced when the gypsum content reached 
5-6 %, corresponding to 44-5% SO;. Tests of compressive strength after 11 months 
showed reduced strength with 6-7% gypsum added, corresponding to 5-54% SOs. 
No appreciable rusting of steel bars was observed after 11 months. Disintegration 
observed on high-gypsum specimens after 1 month was not increased after 11 months. 

Portland cement and sulphuric acid from gypsum. ANon. Chem. Age, 15, 7 (1926). 
—Notes on the Bayer process for utilizing calcium sulphate minerals as a source of 
Port. cement yielding sulphuric acid as a by-product. The method is described fully 
by W. J. Miiller in Zetts. f. angew. Chem., No. 38, 794-95 (1925). The decomposition 
is carried out in the presence of carbon, according to the equation: CaSO4+C =CaO 
+S0,+CO+87.36 cal. The reaction requires a temp. of 800°C, whereas the direct 
decomposition of calcium sulphate according to the equation: CaSO,=CaO+SO, 
+0+116.36 cal. requires a temp. of 1590°C. 

High-alumina hydraulic cements. P. H. Bates. Ind. Eng. Chem., 18 [6], 554- 
59 (1926).—A new hydraulic cement high in alumina content has recently found com- 
mercial application on account of its high strength and resist. to sulphate-bearing water. 
The importance of this cement is difficult to overrate as it attains the same strength 
in 24 hours that ordinary cements acquire in 28 days. The early developments of 
this type of mat. are traced. The nature of the new cements from the standpoint of 
compn., phys., and chem. properties is compared with Port. cement. Theoretically, 
considering the difference in constituents present in them, alumina cements should be 
more resistant to sulphate salt solns. than Port. cements. The amt. of water used 
with alumina cements must be controlled even more rigidly than with Port. cements 
to obtain optimum strength. Heat development in hardening of the alumina cements 
is so rapid that it is advisable to spray masses of fairly large section with water at about 
the time final set is taking place, which time is detd. by the first rise of temp. noticeable 
when the hand is placed on the mass. Commercial applications of these cements based 
upon either their high strength or their resist. to sulphate bearing waters are enumerated. 
Since no particularly long-time tests or structures are available, the durability of these 
cements in service is a matter of some discussion. BE. j. V. 

Calcination rates of limestone. WaALLAcE A. Gi_KEy. Jnd. Eng. Chem., 18 [7], 
727-28 (1926).—The question of the rates of calcination of limestone at different temps. 
was studied. This was done by htg. samples at different const. temp. for different 
intervals of time, the per cent of calcination during any time interval being detd. by the 
loss of wt. of the samples. The rates of calcination in per cent per min. increases as the 
temp. rises from 700 to 1000°C. At temps. above 1000°C, the reaction is too rapid 
to det. the rate accurately. B. J. WV. 

Determination of uncombined lime in Portland cement. Ww. LeRcH AND R. H. 
BocuE. Ind. Eng. Chem., 18 [7], 739-43 (1926).—A number of methods proposed in 
the lit. for the detn. of uncombined or “‘free’”’ lime in Port. cement have been examined 
critically. It has been found that methods involving the use of water or dil. acids are 
to be avoided as in the presence of these mats. the cement compds. are decomposed in 
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such a manner that the results obtained are not a true measure of originally free lime. 
Two microscopic methods of qual. identification are enumerated. A study of the 
applicability of several of the methods showed that the ammonium acetate titration 
method of Emley was the only procedure giving seemingly satisfactory results. This 
was studied more carefully and improved upon. The recommended procedure is given 
in detail. 3. ¥. 
Action of sodium and magnesium sulphates on Portland cement. G. R. SHELTON. 
Ind. Eng. Chem., 18 [8], 854-56 (1926).—The invest. was to det. the difference in sul- 
phate action on Port. cement clinker and on its compds. taken separately. Tests were 
made on white Port. cement and commercial Port. cement, using sulphate solns. of 
various molar concns. The reactions of the two cements were different. Reaction 
products of white cement with sulphates were more like those of the pure cement con- 
stituents than were the products formed in the case of commercial cement. Presence 
of silicates seemed to influence the speed of disintegration of hydrated tricalcium alumi- 
nate crystals, since in the tests with the two varieties of cement and solns. of sodium 
sulphate these crystals lasted for a much shorter time than in the tests with pure hy- 
drated tricalcium aluminate. Solns. of magnesium sulphate were especially destructive 
in their action on crystals of hydrated tricalcium aluminate, regardless of the presence 
or absence of calcium silicate. The character of the layers surrounding crystals of 
hydrated lime varied with the sulphate solns. used. ee S 
Constitution of magnesium oxychloride cement. T. MAEDA AND S. YAMANE. 
Sci. Papers, Inst. Phys. Chem. Res., 4, 85-101 (1926); Chem. and Ind., 45B, 587 (1926).— 
The system MgO-MgCl.-H20 was studied at 50° in a special app. The solid phases 
MgO, H:0 and 3MgO, MgCl, 12 HO can coexist in stable equilibrium with solns. 
containing 14.01% MgCl», while at 37% the double salt exists. Below 12.45% the 
double salt decomposes, but between 12.45 and 14.01% it may remain in unstable 
equilibrium. On the basis of the above results, a formula for the calculation of cement 
compns. is derived. Ordinary magnesian cement consists of the double salt, MgO, 
H.0O, and soln. The propn. of the first is fairly constant (58-62%); that of the other 
varies, the content of soln. attaining perhaps 34%. H. H. S. 
Viscosity changes and setting of magnesian cements. T. MArEpA. Sci. Papers, 
Inst. Phys. Chem. Res., 4, 102-28 (1926); Chem. and Ind., 45B, 587 (1926).—Rate of 
increase of viscosity of mixts. of MgO with aqueous solns. of MgCl» was studied in a 
modification of Ostwald’s app. Viscosity increases rapidly with rise of temp. and with 
concn. of MgO. The higher the temp. at which the MgO was calcined, the longer is 
the time required for setting. Greater concn. of MgCl, also delays setting, while NaCl 
or gelatin have little influence. Irregularities in the viscosity curve are due to super- 
saturation of MgO in the soln., and to crystn. of oxychloride, followed by colloidal 
hydration. It is concluded that, in setting, the liquid phase is supersaturated with the 
solid, which crystallizes out in small aggregates, on which water is then adsorbed. 
H. H. S. 
Ferro- and alumina cements. E. Martin. Mon. Sci., 16, 97-101(1926); Chem. 
and Ind., 45B, 586-87 (1926).—Ferro-cements, consisting chiefly of 2 Fe,0O;, nCaO, 
where n=5, 6, or 7, can be obtained, by heating lime and pyrites cinder below the 
fusion temp. Ferro-aluminous cements are made in a similar way, and their setting 
and hardening may be varied widely according to the proportion of Fe,O; to Al,Os. 
All these cements are very resistant to attack by sulphates, and are suitable for rein- 
forced concrete work in sea-water. H. H. S. 
Magnesian cement for floors and wall plaster. F. GREENBAUM. Chem. Zig., 
50, 409-10 (1926); Chem. and Ind., 45B, 587 (1926).—Sand, clay, sawdust or kieselguhr, 
are mixed with Sorel cement. The following mixt. is recommended: magnesia 60, 
sand 30, kieselguhr 12, clay 12, MgCl, 9, water 45, by wt. H. H.S. 
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Lime-silica index as measure of cement quality. T. MERRIMAN. Eng. News 
Rec., 96, 648-50 (1926); Chem. and Ind., 45B, 543 (1926).—The lime-silica index is the 
ratio of ‘“‘available’”’ lime, 7.e., total CaO minus that in combination with Al,0;, Fe.Os, 
and H,SO,, to “‘available”’ silica, i.e., total SiO, less insol. Assuming that 3 CaO.SiO, 
is the most desirable constituent of Port. cement, a high index should indicate good 
cement. Actually, owing to incompleteness of combination of the calcium silicates 
during manuf., a high index may be accompanied by relatively low strength at 7 days. 
This shows bad firing. In order to ensure that max. cementing value is obtd., both 
the strength and the index of the cement should be specified. i. 1, 

Rapid determination of lime in cement and raw materials. H. KiuL anp F. 
Kasse. Zement, 15, 181-84(1926); Chem. and Ind., 45B, 543 (1926).—0.3 gm. of the 
ignited mat. is treated with 5 cc HNO; on water bath, and after evaporating excess 
nitric acid, an excess of powdered oxalic acid crystals is added, and the mixt. heated 
gradually in an elec. fur., finally keeping at 500-50° for 25 mins. After cooling, the 
mat. is transferred to a calcimeter. a. Fi. 3: 

Fineness of cement. A. GUTTMANN. Zement, 15, 164-68, 185-87, 200-203 (1926); 
Chem. and Ind., 45B, 543 (1926).—Of two cements, the one which was the finer by sieve 
anal., showed the lower strength, but use of a 10,000-mesh sieve, showed that the other 
had the larger propn. of very fine particles. Sedimentation in the Bauer app. is recom- 
mended for quant. detn. of the finest particles. These generally have a higher per cent 
of lime and gypsum than the larger particles, H. H. S. 

BOOK 


The Making and Testing of Portland Cement and Concrete. G. anp T. EARLE, LTD., 
10s. Embodies the results of a century’s experience of manufacturing firm, giving data 
on influence of temp. on setting time, and results of compression and abrasion tests. 
Reviewed: Chem. Age, 15, 60(1926). 


Enamel 


Some factors influencing the rate of pickling of sheet iron. J. E. HANSEN AND 
G. S. LinpseEy. Jour. Amer. Ceram. Soc., 9 [8], 481-92 (1926).—Experiments with 
regard to various factors entering into pickling of sheet iron show that: (1) a freshly 
made sulphuric acid pickling bath pickles faster than a bath in which there is any concn. 
of ferrous sulphate and that (2) there is no evident advantage in adding a portion of 
old pickling soln. to a new pickling soln. ‘‘to get it to work right,”’ although practical 
experience indicates otherwise; (3) increased ferrous chloride concn. in a muriatic acid 
pickling bath increases the rate of pickling; (4) ferric sulphate in a sulphuric acid 
bath will accelerate the rate of pickling, but will soon change to ferrous sulphate and 
then retard the rate; (5) decrease in acidity from usual strength decreases rate of 
pickling; (6) increase of temp. of bath accelerates rate of pickling; (7) iron annealed 
just previous to pickling loses 250-400 % more in pickling than unannealed iron; (8) use 
of monel metal basket accelerates the rate of pickling due to electrochemical reactions; 
and (9) use of muriatic acid or sodium chloride in mixts. with sulphuric acid retards 
the rate of pickling. 

The effect of typical enamels on colors obtained with various stains. ANON. Bur. 
Stand., Tech. News Bull., 111], 1(1926).—Results of invest. using three typical enamel 
formulas of varying compn. and of the commercial type show: (1) very thorough 
mixing of coloring mat. added before smelting is necessary to produce uniform results; 
(2) variations in tint of coloring oxides may affect the shade of the resultant enamel 
and may be corrected by variation of the amt. of oxide added; (3) calcined alumina in 
proper amts. may be used as a diluent in prepn. of oxides; (4) procedures and conditions 
must remain constant to duplicate any oxide; (5) a minimum clay addition to the mill 
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batch, compensated for by finer grinding, is necessary to eliminate “‘scumming”’ of the 
fired surface. 
Opacity phenomena. A. OrremBA. Keram. Rund., 34, 67-70, 88-90, 107-109 
(1926); Chem. and Ind., 45B, 542(1926).—Opacifying effects of fluorine compds., 
without tin oxide, were studied under the microscope. The frits were allowed to cool 
in air—not quenched in water as is the usual practice. The compds. tested were 
fluorspar, natural and artificial cryolite, and sodium silicofluoride. Silicofluoride 
was the best opacifier at low temps., provided that enough feldspar is present to supply 
alumina and alkalis. Artificial cryolite is more opacifying than natural cryolite, which 
in turn is better than fluorspar at low temps. Fluorspar requires high temps. to produce 
opacity, or, alternatively, high per cent of fluxes. When present in large propn., 
fluorspar raises the m.p. of the frit. H. H. S. 
Fluorine in enamel melting. A. OTreMBA. Keram. Rund., 34, 158-60(1926).— 
O. used the formulas developed by Vielhaber (Keram. Rund., 33 [39], (1925)). In- 
creasing cryolite in enamels causes increased soln. of feldspar and quartz. Artificial 
cryolite produces better opacity than the natural cryolite. The opacity is due to 
crystals when cryolite is used and to fine air holes when fluorspar is employed. 
H. G. S. 
Testing iron for suitability for casting. P. Woirr. Stahl u. Eisen, 46, 560-64 
(1926); Chem. and Ind., 45B, 544(1926).—Before casting a charge, a small wedge- 
shaped casting should be made in a sand mold. The Brinell hardness and fracture 
of this piece should indicate the quality of a charge once it has been standardized agains, 
anal. and tensile tests on similar mat. The sharp end of the wedge indicates the depth 
of the white hard layer that may be expected, and the upper end of the wedge the nature 


40 
of the gray interior of the casting. Tensile strength, T= ‘where H is Brinell 


hardness. H. H. S. 
Crystallization of combined carbon in cast iron: influence of prolonged heating. 
O. WEDEMEYER. Stahl u. Eisen, 46, 557-60 (1926); Chem. and Ind., 45B, 544 (1926).— 
Prolonged heating at temps. below 1500°C increases carbide content of cast iron. 
The increase is much more marked in cast iron made from soft irons than in that made 
from hematite iron. Thus, overheating for 3 hrs. at 1295°C increased the combined 
C in the soft iron from 1.12 to 2.57%, and in the other only from 0.8 to 1.00%. 
H. H. S. 
Cementation of iron by tungsten, molybdenum, and tantalum. J.Laissus. Compt. 
rend., 182, 1152-54(1926); Chem. and Ind., 45B, 545 (1926).—Cementation of an iron 
contg. 0.15% C by the above elements was studied between 800-1200°C. Micro- 
graphical examn. showed the existence in the interior of a solid soln. bounded by a brilliant 
external layer, the thickness of which increases with rise of temp. and duration of 
treatment. Copper and brass similarly treated gave cemented layers which increase 
in thickness with rise of temp. The ferromolybdenum used contd. 71.85% Mo, 1.86% 
C, and the ferro-tantalum 29.26% Ta, 1.96% Si, 1.00% C. H. H. S. 
The phosphide eutectic in cast iron. H. JuNGBLUTH AND H. GumMertT. Krupp. 
Monatsh., 7, 41-46(1926); Chem. and Ind., 45B, 588(1926).—The amt. of phosphide 
eutectic in cast iron is smaller the lower the casting temp. Annealing above 700° 
also decreases the amt. of eutectic, because above 700° P rapidly diffuses into the ferrite 
constituent. The casting temp. has no effect on the grain structure, but annealing 
coarsens it. H, H. S. 
Determination of sulphur in iron. A. KLiInG AND A. LassiguRr. Chim. et Ind., 
15, 699-701 (1926); Chem. and Ind., 45B, 588(1926).—The evolution method of detg. 
S in cast-iron and steel is as accurate as gravimetric methods provided that the metal 
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is dissolved sufficiently rapidly to prevent absorption of organic compds. from the 
gas stream by the zinc acetate soln. The acid used should be 3 vols. HCI (d 1.19): 
1 vol. water, and the CO; stream should be interrupted during the soln. of the metal, 
being used solely to drive air from the app. before starting, and to remove the remaining 
gas after finishing the process. HH: 3. S. 
Corrosion of metals. W. PALMAER. Korrosion u. Metallschutz, 2, 3-8, 33-38, 
57-62 (1926); Chem. and Ind., 45B, 589(1926).—Velocity of dissolution of metals is 
governed by difference in potential, by the condy. of the soln., and by the resistance 
capacity of the local cells. To account for max. and min. in rate of soln., it is pointed 
out that the soln. of the less noble metal results in a greater exposure of the more noble 
impurity. When an absolutely pure metal is not attacked, the whole of the surface 
has the same potential. The elec. condy. of the liquid film on iron appears to be the 
controlling factor in causing rust. H. H. S. 
BOOK 


The American Year Book. A Record of Events and Progress for the Year 1925. 
Edited by Hart, ALBERT BUSHNEL AND SCHUYLER, WILLIAM M. New York: The 
MacMillan Co, 1158 pp. $7.50. Reviewed in Ind. Eng. Chem. 18, 765 (1926). 

(C. A.) 


Glass 


Some properties of fused quartz and other forms of silicon-dioxide. H.L. Watson: 
Jour. Amer. Ceram. Soc., 9 [8], 511-34 (1926).—A compilation of data on the physical 
properties of silicon-dioxide. 

The annealing of glass—a non-technical presentation. A. N. Finn. Jour. Amer. 
Ceram. Soc., 9 [8], 493-500(1926).—The causes of strains in glass which make the 
annealing opern. necessary are given. Methods of detg. the annealing range are listed 
and the two most satisfactory taken up in detail. The relationship of time and temp. 
for good annealing is discussed as is also the permissible cooling rate in comparison 
with thickness of the ware. The principles involved in the apparatus used for steam 
detection by use of polarized light are discussed. The effect of temp. changes on the 
strain is mentioned. E. J. V. 

Discussion on ‘‘The attack of arsenic compounds on fireclay refractory material.” 
W. E. S. Turner. Buli. Amer. Ceram. Soc., 5 [8], 342(1926).—Complicated factors 
in tank fur. opern, emphasize the desirability of carefully controlled expts. A difference 
in texture between tank block and fireclay pots, with other operg. conditions, should 
make a pot sensitive to the action of corroding agents. | a A 

Note on viscosity and devitrification of glass in Fourcault operation. J. W. Cruixk- 
SHANK. Bull. Amer. Ceram. Soc., 5 (8), 344-46(1926).—The difficulty in the Fourcault 
opern. arising from the maintenance of the low temp. of the glass to obtain proper vis- 
cosity for drawing is discussed. Devitrification is defined and discussed. The problem 
is to correlate viscosity with the temp. glass is held at for a reasonable length of time 
for working purposes without devitrification. As the lime content of the glass is raised, 
the temp. at which devitrification occurs falls, so that it is readily seen that glass used 
in this process must be high in alkali and low in lime to lower the temp. without danger 
of devitrification. E. J. V. 

Glass sand in Manitoba is subject of official statement. ANon. Amer. Glass Rev., 
45 [42], 16(1926).—Sand available in various parts of the province is being used for all 
purposes except glass manuf. Possibilities of a glass industry in the province are being 
explored. No local sand fulfills all the requirements of ideal glass sand but several 
deposits which can be washed and graded to a higher purity are enumerated and prop- 
erties of each kind of sand discussed. E. J. V. 
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Glass industry throughout Italy shows improvement. REUTER TRADE SERVICE. 
Amer. Glass Rev., 45 [42], 20(1926).—Artistic blown glass and crystal production is at 
practically full capacity. Other branches of the industry show improved conditions 
and expansion. Serious competition from Belgium and Czechoslovakia have led to 
the petitioning for protection by higher customs tariff. B. J. V. 

Glass industry in Holland. Anon. Amer. Glass Rev., 45 [42], 26(1926).—The 
critical stage of the Dutch glass industry has apparently been the main factor causing 
the amalgamation of two large concerns. Hollowware sales abroad are being reduced 
by protective duties in many countries. ms. 3. Ve 

Rupture values for flat glass. H.V.E. RENN. Amer. Glass Rev., 45 [42], 33 (1926). 
—Ribbed glass has a comparatively low value for modulus of rupture owing to meas. 
of thickness being detd. from the top of the rib. Sheet glass was found to be superior 
to either rough cast plate or polished plate. E. J. V. 

Salt Lake City as a center for manufacture of glass. WEARY WANDERER. Amer. 
Glass Rev., 45 [43], 15-16(1926).—An invest. of conditions around Salt Lake City shows 
that the district provides all necessary raw mats., fuel, transportation, financial backing, 
and a market for any glass plant which might be founded there. Mats. found there are 
compared with other stand. raw mats. Distributors of glassware are enumerated. 
The Chamber of Commerce is anxious to aid any glass manuf. there. E. J. V. 

Methods of computing viscosity of glass. BuREAU OF STANDARDS. Amer. Glass 
Rev., 45 [44], 18(1926).—Consistent results are obtainable in measuring viscosity of 
glasses between 925 and 1300°C, with a rotary viscometer if the following precautions 
are taken: (1) calibration of the viscometer; (2) accurate temp. control; and (3) 
direct meas. of depth of glass at each temp. used. To provide fund. data from which 
it is thought the viscosity of a glass of any compn. can be computed, detns. will be made 
on a large number of glasses of all possible types of compns. E. J. V. 

Propose glass overalls for workers in army chemicals. ANON. Amer. Glass Rev., 
45 [43], 35(1926).—Glass overalls, with plate glass masks and glass gloves, made of 
small pieces of mat. bound together by copper wire may be ordered used by the Chem. 
Warfare Service at San Francisco. ie Be We 

New plant for Welsh-Coffey Glass Co. Anon. Amer. Glass Rev., 45 [44], 31(1926). 
—A description of the new up-to-date beveling and silvering plant at St. Louis, Mo. 

J. 

Crisis in glass industry of Gablonz. Anon. Amer. Glass Rev., 45 [46], 14(1926).— 
Foreign competition and competition with each other in foreign markets have placed 
the glass industry of Gablonz, Czechoslovakia, in a serious crisis. Government assistance 
is being sought. BE. J. V. 

World’s largest optical flats are made from fused quartz. Anon. Amer. Glass 
Rev., 45 [46], 19-20(1926).—Master optical flats made from clear fused quartz which 
fail to show any place where they are more than two ten-millionths of an inch from being 
abs. flat, 10 to 11 in. in diameter and 1} in. thick, have been produced at the Bur. 
Stand. In addition to serving as a test for flatness of surfaces and straightness of edges, 
these stands. are used in the production of stand. angles and for calibrating or checking 
instruments that measure curvature. The grinding and polishing operns. used are 
described in detail. The test for flatness was made by bringing together two polished 
surfaces and observing the interference figures formed by monochromatic light. This 
method and its principles are explained. A Pulfrich interferometer was also used in 
comparing the surfaces. The final tests were necessarily made by comparing the new 
flats one with another as it was impossible to use the stands. on hand. E, J. V. 

Colored glass and mirrors in favor. WALTER RENDELL Storey. Amer. Glass 
Rev., 45 [46], 31-32(1926). Reprinted from New York Times Magazine.—Stained 
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glass for color notes is being used in modern bldgs. to a great extent. Various ways of 
utilizing it as a decorative medium are mentioned. Mirrors are growing in favor as 
aids to making rooms seem larger and lighter. Types of mirrors and their placing 
are discussed. B. 3. 
Swedish window glass industry declining. CrAupE I. DAwson. Amer. Glass 
Rev., 45 [46], 32(1926).—The industry is in a precarious position and its survival is 
doubtful. Only 2 of 12 plants in opern. in 1920 were working early in 1926. 
¥. 
Why silica glass from sand is translucent. Lorp RAYLEIGH. Can. Chem. 
Met., 10 [8], 192 (1926).—Silica glass made from sand is translucent due to the develop- 
ment, internally, of bubbles in sand grains when heated. e. 3. Vv; 
Glass in antiquity. A. ScHILLER. Diamant, 47 [33], 712(1925).—A historical 
sketch of glass in its earliest days. The types of glass and the development of glass 
working technique are discussed. E. J. V. 
The physico-chemical state of glasses. WILHELM EITEL. Glastech. Ber., 3 [6], 
195-205 (1925).—E. discusses phase diagrams, cooling curves, changes in vol. of crystals 
due to the influence of heat and inversion of state, changes in refractive index, and super- 
cooled liquids. Glass, being a supercooled liquid, possesses different properties than 
ordinary solid bodies. Devitrification in glass is discussed. Viscosity of glasses and 
the effect of various oxides in a glass mix thereon is mentioned. E.m.f. of glass is 
mentioned in connection with its being used as an insulator between two electrolytes 
and in comparison to the use of a molten salt between electrolytes. E. makes a plea 
for more scientific research on the physico-chem. state of glass as the present state of 
knowledge is insufficient. Vs 
Dissolved gases in glass. S. R. ScuoLtes. Glass Industry, 7 [8], 179-80(1926).— 
S. presents a summary of observations to introduce for general discussion a general 
phenomena which should receive greater attention. Prolonged htg. does not drive 
off all the gas in a glass as is evidenced by further bubbling when a pot is opened and the 
glass cooled somewhat. Glass with “hard nature,” higher in viscosity at regular work- 
ing temp. than ordinarily has apparently had all the dissolved gases removed from it, 
as seedy glass is sweet natured, of the proper viscosity, though more nearly satd. with 
dissolved gases. The question is raised, since the influence of each member of a glass 
soln. on the viscosity of the glass depends on the m.ps. of the member, whether gases 
dissolved in the glass are not most active fluxes since their m.ps. are so far below ordinary 
temps. Avoiding variable viscosity and turning to advantage the effect of dissolved 
gases are problems for the glassmaker to solve. iS, Be Ve 
New plant of Sheffield Glass Bottle Co. Anon. Glass Industry, 7 [8], 181-85 (1926). 
—This newly built and modernly equipped plant at Sheffield, Pa., is described in detail, 
as to type of product and equipment. BE. J. V. 
The function of lime in glass. D. J. McSwiney. Glass Industry, 7 [8], 186-89 
(1926).—The function of lime in glass is to render it more insol., to improve the melting 
and working properties of the glass, to make it less brittle and mech. stronger, to im- 
prove its appearance by giving it a greater and more enduring luster, and to lessen its 
cost. The forms of lime available to the glass manuf. are discussed thoroughly and 
their costs compared. B. J. V. 
Can glass molds be coated with chromium? CHARLES H. Porter. Glass Industry, 
7 [8], 191(1926).—Extreme hardness, non-corroding surfaces and non-oxidation would 
prove chromium a splendid mat. for coating glass molds with an electro deposit but the 
deposition of chromium is not strictly commercialized. Chromium plating solns. and 
methods: are discussed in detail and the matter is presented as being worthy of con- 
sideration by the glass industry. EB. J. ¥. 
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The National Physical Laboratory’s work on glass. Anon. Glass Industry, 
7 [8], 196(1926).—The report of the English equiv. of the Bureau of Standards in the 
United States. Research on glass has been a continuation of the meas. of viscosities 
at high temps. Methods used are described and discussed. The research on refrac., 
general chemistry, colored glasses for railway signals, accuracy of optical settings, and 
tests on glass volumetric apparatus is discussed. E, J. V. 

A million dollars to develop plate glass process. ANon. Glass Industry, 7 [8], 
203 (1926).—Mention is made of the authorization of an initial expenditure of $1,000,000 
by the Pittsburgh Plate Glass Co. for the purpose of developing a better process for 
making plate glass. 

Annual meeting of the American Association of Flint and Lime Glass Manufacturers. 
Anon. WNat. Glass Budget, 42 [13], 3(1926); Glass Industry, 7 [8], 201-202 (1926); 
Amer. Glass Rev., 45 [43], 14(1926).—A report of the annual convention held at Atlantic 
City. The address of Mr. Dalzell, retiring president, traces the rapid development 
made through the wider knowledge of chemistry and improved methods of manuf., refers 
to the fine quality of glass produced by the tank method, and sees the necessity of a 
protective tariff. Newly elected officers are listed. E. J. V. 

Introduction of automatic glass working machinery; how received by organized 
labor. WILLIAM P. CLARKE. Nat. Glass Budget, 42 [12], 3(1926).—C. traces the 
methods used in the manuf. of bottles and discusses the various types of mach. as 
invented and introduced to the industry. He shows how the organizations tried to 
keep the old hand blowers at work by getting them positions as mach. operators. The 
supplanting of one mach. by another improved one is traced. E. J. V. 

Ten years’ review of existence of the Society of Glass Technology. WALTER 
BUTTERWORTH. Nat. Glass Budget, 42 [12], 19(1926).—B. mentions the value of the 
Society to the industry and the trying indus. periods passed through during its career. 

Glassware in novelty and utility sets and pieces supersedes china. Anon. Nat. 
Glass Budget, 42 [12], 29(1926).—Many new glass articles which combine beauty and 
usefulness are being made and are replacing the formerly popular household bric-a-brac 
and china. BE. J. V. 

Glass position in Belgium. Maurice Houvet. Nat. Glass Budget, 42 [13], 18 (1926). 
—The position of glass makers is unequal. Some have substantial orders and others 
are very nearly shut down. Sudden fluctuations of foreign exchanges have left the 
market extremely hesitating. 

Berlin has scientific institution. ANon. Nat. Glass Budget, 42 [13], 18(1926).— 
Unequalled progress in glass and glassware manuf. in the U. S. has led to the establish- 
ment of a scientific institution at Berlin for the purpose of studying phys. and chem. 
problems as related to ceram. industries. B.. 5. Ve 

Flexible operation necessary to render dependable service. Hat Hoakum. Nat. 
Glass Budget, 42 [13], 26(1926).—Statistics on bottle manuf. plants as to type, number 
of fur., etc., are presented and the importance of having enough fur. to have one in reserve 
at all times in order to keep up uninterrupted service is shown. E. J. V. 

Sesqui glass displays. ANon. Nat. Glass Budget, 42 [14], 5(1926).—Some of the 
displays of foreign made glass at the Philadelphia Sesquicentennial are discussed. 
High prices asked are criticized. A few exhibits of American glass are displayed. 

E. V. 

Heat will expand glass. F. L. Bisnop. Nat. Glass Budget, 42 [14], 7(1926).— 
In answer to a question B. states that glass expands with heat and contracts with cool- 
ing, though the total amt. of this change is only about .006 in. per ft. length per 100°F 
change in temp. Proper annealing allows glass to withstand greater temp. and press. 
change than if poorly annealed. 
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Glass industry needs greater application of scientific knowledge. R. L. FrRinx. 
Nat. Glass Budget, 42 [15], 3(1926).—F. deplores the fact that though much scientific 
work has been done in the past 10 years on glass, there appears to be too little applica- 
tion of this knowledge. He expresses astonishment at the rapid development of mech. 
equipment and productive capacity of factories, but even greater astonishment at the 
failure of chemists and technologists to keep pace therewith. Technical men should 
be given more latitude and opportunity to effect economies through their scientific 
knowledge. ¥. 

Banner rock wool makes ideal insulator. Anon. Nat. Glass Budget, 42 [15], 
9(1926).—A rock wool manufd. by melting and then shredding a molten argillaceous 
limestone containing silica, alumina, and carbonates of calcium and magnesium, is 
similar to and possesses all the permanent qualities of glass. It is produced for insula- 
tion up to 1200°F in the form of a jacket, in loose form, as a pipe covering, and as a 
plastic cement. Tests show it to be the most efficient form of high temp. insulation 
known. Other properties are enumerated. Vs 

Thermos bottle history. Anon. Nat. Glass Budget, 42 [14], 19(1926).—The 
development of thermos or vacuum bottles is traced. The principles involved in 
thermos bottle properties and manuf. are explained. ¥. 

History of plate glass. G.OsGoop ANpREws. Nat. Glass Budget, 42 [16], 3 (1926). 
—The text of a radio talk tracing the history of the glass industry from the time of the 
ancient Pharaohs to the present day. i Bo Ws 

Lenses and photo glass made from drawn glass. Anon. Nat. Glass Budget, 
42 [16], 13(1926).—The reported well-maintained demand for plate glass the world 
over and recent production of photo glass, for camera lenses, produced by mech. instead 
of the age-old mouth-blown method are two important features in the Belgian glass 
industry. It is said to have been generally accepted that mech. drawn glass could not 
be used for photo glass but the quality of some made by the Fourcault process of vertical 
drawing has been said to be good. E. J. V. 

Describes production of Johnston Glass Co. Joun J. WitHEMs. Nat. Glass Bud- 
get, 42 [16], 21(1926).—The various departments and methods of opern. in each at the 
Johnston Glass Co. are described in detail by W., a workman in the bending department. 

E. J. V. 

Draw plate glass in Belgium. Anon. Nat. Glass Budget, 42 [16], 26(1926).—A 
large factory under Amer. control is to start production of a sheet drawn plate glass, 
an innovation in the Belgian glass industry, as this has not been possible due to an 
agreement of Belgian plate glass producers with the holders of the Fourcault patents 
to refrain from manufacturing glass more than 6 mm. thick. oy eB 

Society of Glass Technology. Anon. Chem. and Ind., 45, 452-53 (1926).— 
At the last meetings of the session 1925-1926 on June 1 and 2 in London, the following 
papers were read: ‘‘Glass in early ages’”’ by Sir W. M. F. Petrie; ‘‘Opal glass’’ by J. W. 
Ryde; ‘‘The elec. condy. of glass at high temps.”’ by F. F. S. Bryson; ‘‘The influence 
of moisture on the rate of melting and on the properties of soda-lime glasses’”’ by W. E. S. 
Turner and co-workers. H. S. 

Annealing and re-annealing of glass. III, IV. W. M. Hampton. Trans. Opt. 
Soc., 27, 161-79(1926); Chem. and Ind., 45B, 539(1926).—Glass was heated under 


constant gradient. Rate of heating does not affect the ratio , where Sp is strain 


due to temp. gradient, and S the strain relieved by plastic flow, but it alters Ss—S 
at a given temp., while both the ratio and S)—S are affected by the size of the specimen. 
The exptl. curve agrees in form with the theoretical strain-temp. curve when coeff. 
of expansion is taken as variable with temp. The stress-temp. equation df/dt=f?K/n 
is confirmed at high temps. At lower temps. (300°), disappearance of birefringence 


| 


CERAMIC ABSTRACTS 305 


depends on plasticity as well as viscosity, the equation being df/dt= (f—f,)*K/n; the 
stress is relieved by flow on annealing until it reaches a constant value f, depending 
on the temp. These conclusions are in accord with Adams and Williamson (1921); 
they explain Twyman’s results on chilling and tempering (1923), and they correlate 
the behavior of glass with the properties of clays and of paints as studied by Bingham 
and Green (1920). 
Expansion of glass. M.SAMSOEN. Compt. rend., 182, 1384-86(1926); Chem. and 
Ind., 45B, 585 (1926).—The simple additive law of Winkelman and Schott does not 
apply to coeffs. of expansion of mixts. of typical glasses rich in CaO, R,O, and Al,0; 
resp. There is a transition temp. above which coeff. of expansion is very much greater 
than below it. The transition temp. differs with different glasses, but in each glass 
the coeff. increases with increase of temp., and then more rapidly at the transition 
temp. H. H. S. 
Method of recognizing chemically inferior glasses. F. FRiepRIcHs. Z. angew. 
Chem., 39, 611(1926); Chem. and Ind., 45B, 585 (1926).—The surface of inferior glass 
swells when boiled with water, or steamed. If the glass be rapidly heated after this 
treatment for 12 hrs., the swollen surface dries and cracks. Poor glass will appear 
matt after 2 hrs. heating; a somewhat better glass will show surface cracks if magnified 
100 diameters, while good glass is unaffected. H. H. S. 
Chemical glassware. H.V.E.ReENN. Ind. Chemist, 2, 270-73 (1926).—Composition 
and properties of some of the chem. resistance and low expansion glasses which were 
brought out during or after the war. O. P. R. O. 
Chemical glassware. W. SINGELTON. Ind. Chemist, 2, 304(1926).—S. discusses 
chem. glassware with special ref. to its resistance to chem. reagents. Power to resist 
the corrosion caused by atmospheric agencies and aqueous solns. is the chief reason 
for its use in preference to competitive mats. In fact, the chief quality which glass 
should possess is durability. The compn. of chem. glassware is discussed; also methods 
of testing; resistance to reagents; resistance to boiling water, to alkali solns., and to 
acids. In order to obtain resistance to acid, a glass should contain 70% silica and to 
obtain resistance to alkali the boric acid content is most beneficial at about 4%. Re- 
sistance to water can be improved by the use of alumina, and this constituent appears 
to have a secondary effect in the resistance of glass to the other reagents. 
O. P. R. O. 
Effects of thermal treatment of glass as shown by precise viscometry. V. H. 
Stott, D. TURNER, AND H. A. SLomMan. Communicated to The Royal Society by 
W. Rosenhain. Chem. News., 133, 62 (1926).—Viscosity is measured by the thickness 
of glass adhering to a thin iridioplatinum wire withdrawn from the glass at a known 
velocity. Accuracy is within 3% of the viscosity, which is equivalent to a temp. 
error of about 3°. At high temps., viscosity is a function of temp. only. Below 1200° 
glass exists in a metastable condition, and may be in the same state as at higher temps.; 
however, a heterogeneous form yielding discordant viscosity values iscommon. Devitri- 
fication takes place below 950°. Glass may be cooled from its high temp. state to room 
temp. and reheated repeatedly without change of state, if temp. changes are not too 
slow. P. 
The devitrification of glasses. II. Kozo Tasata. Researches Electrotechn. 
Lab. (Japan), No. 165, 27 pp.(1926). (In English).—During the expts. on the devitri— 
fication of glasses used for radio transmission, T. found that the difference of the surface 
conditions of the samples gave remarkable differences on the modes of devitrification. 
The expts. were conducted upon borosilicate glasses, flint glasses, alkali-lime glasses, 
lead silicates, and alkali lead silicates. The effects of the presence of cicatrixes, sharp 
edges and bubbles were carefully observed. The surface contraction of glasses will help 
the speedy crystn. of the glasses, and an interpretation is given of that phenomenon. 
(C. A.) 
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The relation between optical constants and composition of glass. I. Soda-lime 
glass. A. TAKAMATSU. Report Osaka Ind. Research Lab. (Japan), 6, No. 9, 1-36 
(1925).—Sixty diff. soda-lime glasses were prepd. and their optical consts. were detd. by 
Pulfrich’s refractometer. As sources of light, Na light was used for D (0.5893y), 
Geissler tubes (contg. Hz) for C (0.6563) F (0.48624). The detailed results are given 
in 23 tables and 9 curves. The optical consts. of glass undergo changes regularly with 
the compn. of the glass. The refractive indexes of the D, C and F lines increase with an 
increase of Na and Ca contents. For instance, the changes in the index of the D line 
follow a concave curve, but if the sum of Na and Ca is smaller than 2.4 mol. against 6 
mol. SiOz, the increase of the index changes according to a straight-line function with an 
increase of soda and lime. (For each increase of 0.1 mol. Na2O, the index increases by 
0.0010; and of 0.1 mol. CaO, the index increases by 0.0030). This rate of increase in 
index is much smaller when the sum of Na and Ca is more than 2.4 mol. for each 6 mol. 
SiOz. The value mp —7¢ (total dispersion), varies within a narrow limit. It increases 
with an increase of Na2O, and its extent is smaller as CaO content becomes larger. With 
an increase of CaO, the total dispersion becomes greater, but its change is not affected 
by the changes in Na2O content. With each 0.1 mol. CaO, it increases by 0.000073, 
v= (mp—1)/(me—n-) does not change much, its change being opposite to that of 
total dispersion. With each increase of 0.1 mol. Na.O, it decreases an av. of 0.3. When 
CaO is increased by 0.1 mol., »v decreases by 0.16 regardless of other constituents. 

(C. A.) 

Softening and absorption. H. Scuurz. Keram. Rund., 33, 395(1925); 
J. Soc. Glass Tech., 9A, 273-74.—Le Chatelier has evolved an equation for the 
viscosity-temp. relationship of glasses of the form log.log n= MT7-+P, and for the 
temps. of fining, working and annealing has shown a simple relationship of the type 
| Ti log.log m: 1 
| T: log.log 721 |=0. A similar relationship can be derived for the 3 temps. enclosing 


| log.log 1 

the inversion point of glass, namely, t;=a,t;+dete, in which ¢;=annealing temp., 
t2=deformation temp., t;=flow temp. (4 hr.). The consts. a; and a: only hold 
for series of glasses of similar constitution and inversion temp., and even with the 
simplest type of glasses, the pure flints, data at present available are insufficient to 
fix these consts. with certainty. Approx., for flint glasses a; =2.7, a2=+4.0; for Ba 
glasses a;,=+0.25, a2=+1.08. Thermodynamic reasoning leads to the viscosity- 
temp. equation 7?=A/v(&”"—1), in which »=sp. vibration frequency of the heat- 
absorbing atoms and £8 and A are universal consts. The above differs from Le Chate- 
lier’s function in that the extra term v, dependent on the temp., is introduced. When 
a large absorption of short-wave rays occurs, in which case » is relatively large, 
(A/v)P”’", or 2 log n=log(A/v)+ (8v/r)log e. With const., that is, the absorp- 
tion uninfluenced by temp., the equation is simplified to T(log »+B)=C, giving 
a hyperbolic relationship between TJ and log 7, a result approx. realized by the results of 
Washburn and Shelton. It further follows that with increasing vy (and thus decreasing 
wave length of the absorption point) the viscosity and also, therefore, the refractoriness 
increase. Glasses most transparent to ultra-violet rays would be most difficult to 
melt, a condition which holds with pure silicates but not with boric acid compds. On 
the other hand, the dependence of the absorption frequency on the temp. is important, 
and a greater decrease of the » value with rising temp. occurs when » decreases than when 
this remains const. As an indication of the admissibility of the theory, the following 
relationship should hold for corresponding temps. for 2 glasses: B[{v;/ 7) — (v2/T2)) 
log e=log (v:/yv2). For quartz, v»,;,=2+10"% and 7,=2000° Abs. at the m.p. Since 
for a lead glass ve =1.010", the m.p. of such a glass should be 742°—a value of the 
correct order. tC. A.) 
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Notes on the silvering of glass by the formaldehyde process. M. A. Corton. 
Rev. d’optique, 3, 57-64(1924); J. Inst. Metals, 33, 501.—Full details are given for the 
satisfactory application of this process. Fifteen g. of AgNO; is dissolved in 500 cc 
distd. water and NH; is added till the ppt. just dissolves. The soln. is diluted to 11. 
and the temp. noted. The proper proportion of CH,O is detd. by placing 13 drops 
in a basin and adding 15 cc Ag soln. During 1 min. the soln. should turn rose, violet, 
blue, steel-gray, and finally deposit a metallic film. If it stops at the gray stage in- 
sufficient CH,O has been taken. If excess is used the deposit is non-adherent. The 
articles to be silvered are placed in a basin and just covered with freshly mixed solns. 
of Ag and CH.O in the proportions previously detd., and at the temp. noted above. 
When the deposit is formed the articles are washed and polished. Transparent silvering 
is done with the same soln. diluted by the addn. of 0.1 its vol. of distd. water. (C. A.) 

Calculation of the mean refractive index and the » value of silicate flint glasses. 
H. MeEgss. Sprech., 58, 293; J. Soc. Glass Tech., 9A, 266-68.—In high-PbO glasses 
there is a tendency toward dark flecks; in high-R.O glasses, toward surface spot- 
ting. Zschimmer’s formula of RxO = (76—PbO)0.27 sets only the upper limit; too low 
R:O increases the tendency toward devitrification. By a combination of the results of 
various workers M. arrives at these equations for the calcn. of mp and v from the PbO 
content. (1) (2) (mp—1)10° 
=0.06351x? —0.9416x+526.4 (3) v=0.00310x? —0.74207x +63.47 
(4) »=0.003307x? —0.7862x +65.58 K2O where x= % PbO. Graphs are shown for 
the value of mp for glasses of widely varying PbO content, and equations are given for 
correcting the first melting of a glass of definite consts. The influence of the NasO/K,O 
ratio needs further study, since most of the work was on glasses having a large excess 
over Na.O. Co 

The monographic representation of the 
alkali-lime glasses. H.HERMANN. Sprech., 
58, 409(1925); J. Soc. Glass Tech., 9A, 
193.—The figure shows diagrammatically the 
relationship between x and y in the mol. 
compn. of the soda-lime glasses—xCaSiO. 
Na.O.ySiO.,—and the percentage oxide 
compns. of the glasses. Glasses with the 
same ratios (a) of lime to soda are on par 
allels to the y axis, (b) of soda to free silica 
are on parallels to the x axis, and (c) of 
silica to lime are on lines through the origin. 
A diagram is also given to represent the 
potash-lime and the soda-potash-lime glasses. 

The silicate formula and the consti- 
tuents of glass. H. HERMANN. Sprech., 
58, 546(1925); J. Soc. Glass Tech., 9A, 266.—-A reply to O. Knapp. According to 
H., Knapp had no grounds for assuming that di- and tri-silicates of lime or lead were 
present in glass. The melting curves CaOQ-SiO, and PbO-SiO, are known and exhibit 
in the sphere in question only the compds. CaO.SiO2 and PbO.SiOs, resp. (C. A.) 

Spun glass as a heat-insulating material. Hamester. Warme & Kalte Tech., 
27, 215-17 (1925).—Spun glass has such a low heat condy. that in spite of its high cost it 
is cheaper than kieselguhr for a given insulating effect. It is somewhat difficult to 
apply, being provided in pads which are wrapped aroung the pipe and bandaged. Its 


value for refrigeration insulation is not known. (C. A.) 
Practical instruction in glass-blowing at the Faculty of Sciences at Paris. JACQUES 
Boyer. La nature, 54 328-32(1926).—An illustrated description. 
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Investigation of the structure of glass. N. Y. SsELYAKOV AND L. STRUTINSKH, 
Mitt. Wiss.-tech. Arbeiten in der Republic (Russ.), 13, 18-19(1924); Chem. Zentr., 1925, 
II, 682.—Rontgenographic studies of devitrified glasses indicated that they contained 
no quartz crystals but rather cyrstals of Na.SiO;. Cristobalite is composed of 8 


cubic lattices with the edge of the cubes 7.94 10-8 cm. (C. A.) 
Mechanical glass-blowing. Luicit Parvati. notiziario chim.-industriale, 1, 
17-19 (1926).—An illustrated description. 
PATENTS 


Furnace for glass manufacture. PIERRE ARBEIT. U. S. 1,593,054, July 20, 
1926. In a continuously operating glass-making fur., in combination, independent 
melting and refining chambers arranged in 
separate blocks of masonry, means for sepa- 
rately heating the melting and refining 
chambers, passage means connecting the 
melting and refining chambers, and elec. 
means for independently heating the pas- 
sage means and controlling the flow of 
glass therethrough, for the purpose described. 

Apparatus for delivering viscous glass. Epwin P. Corpetr. U. S. 1,593,290, 
July 20, 1926. Aspout for delivering viscous glass from a fur. comprising a body portion 
with a delivery aperture therein, an outer lining for said body portion, and a layer of 
plastic mat. interposed between said outer lining and the fur. 

Glass shaping or feeding. CLARENCE P. Byrnes. U. S. 1,593,567, July 27, 1926. 
In app. for shaping or feeding glass, a device having a surface of fused silica arranged to 
contact with the moving glass. 

Press mold for glass articles. GrorGe E. Zemer. U. S. 1,593,614, July 27, 
1926. A mold comprising a member for forming the body portion of an article and a 
collapsible member movable with respect thereto for forming a 
necked-in extension on said body portion and for raising said 
article from said mold. A mold comprising a main body portion 
of hollow construction having an axial opening therein and a 


supplementary collapsible portion movably mounted in said 
opening for codjperation with said body portion. 

Method of and apparatus for annealing and cooling sheet 
glass. Lawrence A. GessnreR. U. S. 1,593,627, July 27, 1926. In the method 
of making substantially flat sheet glass, the stepsn cosisting in passing sheet glass 

:, through a leer, passing heated gaseous fluid through 

— ====+] the leer in the same direction as the travel of the glass, 
' and maintaining a substantially smooth and continuous 
flow of the gaseous fluid along the under surface of the 
glass in such adjusted amounts as will substantially prevent warping or bowing of the 
glass in the leer, substantially as described. 

Method and apparatus for annealing and cooling sheet glass. JoHN HARTZELL. 
U. S. 1,593,632, July 27, 1926. In the method of annealing and cooling sheet glass 
the steps consisting in supplying flat hot glass to a horizontally extending leer tunnel, 
supplying streams of heated gases to the tunnel above and below the glass level ad- 
jacent the end of the tunnel where the glass enters and permitting the streams to travel 
through the tunnel in contact with the glass and abstracting heat from the upper stream 
in amounts sufficient to substantially equalize the rate of heat loss from the two faces of 
the glass, substantially as described. 
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Glass machinery. CLARENCE W. AVERY AND WENZELG.VEsEyY. U.S. 1,593,997, 
July 27, 1926. In a device of the class described including a work carrying table, 
an abrading device associated therewith, elec. means for driving the abrading devices, 
means for feeding an abrasive substance to the work on the table, and means included in 
the driving device circuit for automatically varying the abrasive substance su pplied in 
proportion to the current passing through said circuit whereby the efficiency of the 
abrading device may be maintained to a substantially constant predetermined amount. 

Electrofining glass furnace. 
WALTER G. CLARK. 
1,594,496, Aug. 3, 1926. The 
combination inffa fur. of the 
class described: having a fining 
zone, of means_for maintaining 
the glass in molten condition 
in the fining zone by heat other 
than elec., and means located 


within the molten mass of glass 


within the fining zone, for in- 
troducing electric current through 
said glass, said last means being adjustable so as to vary the amount of elec. current 
passing through said glass. 

Method of and apparatus for treating molten materials. CHARLES B. KINGSLEY. 
U. S. 1,595,103, Aug. 10, 1926. In combination with a glass melting fur., a chamber 
having walls of a mat. of low heat 
condy. and whose heat condy. varies 
progressively through the length there- 
of, and said walls comprising means 
for passing glass through said chamber. 
In the manuf. of glass the process 
comprising passing molten glass in sheets between movable walls of gradually in- 
creasing heat condy., comprising endless belts and moving said walls and sheets syn- 


chronously. 

Leer for continuous sheet glass. James B. Smarty. U. S. 1,595,125, Aug. 10, 
1926. In combination with a 
leer and a conveyor for carrying 
a continuous strip of glass there- 
through, a plurality of heating 
elements positioned at spaced lo- 
cations in the leer, and heat radi- 
ating and deflecting elements positioned between the heating elements and the sheet. 

Apparatus for casting molten substances. JoHN JosEPH SAMPsON. U.S. 1,595,316, 
Aug. 10, 1926. Apparatus for casting articles from molten mat. comprising in com- 
bination, a tank for the mat., means for heating the tank to melt the mat., a com- 
pressed air “pump” submerged in 
the molten mat., means for supplying 
compressed air to the pump to eject 
the mat., automatic valve-controlled 
inlets in the pump for the molten 
mat. and for the air, a mold arranged 
above the tank, and means for raising 
the pump into engagement with 
the mold for filling it with the ejected molten mat., as set forth. 
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Process of making glass. CHARLES E. Parsons. U. S. 1,595,358, Aug. 10, 1926, 
The process of making glass in a blast fur. which consists in providing a charge of blast 
fur. slag mixed with an alkali metal chloride and carbonaceous mat.; igniting said charge; 
and continuing the melting of the same until an iron free glass consisting essentially of 
calcium-sodium silicate is produced. 

Method of annealing and cooling sheet glass. WiLtLIAML. Monro. U.S. 1,595,912, 
Aug. 10, 1926. In the method of producing substantially flat sheet glass, the steps 
consisting in supplying flat hot glass to a horizontally extending leer tunnel, supplying 
streams of heated gases to the tunnel above and below the glass level adjacent one end of 
the tunnel and permitting streams thereof to travel through the tunnel in contact with 
the glass, and adding heat to the lower stream in adjusted amount sufficient to compen- 
sate for the difference in temp. and velocity of the lower stream as compared with the 
upper stream so as to prevent warping of the sheet and insure the production of substan- 
tially flat sheet glass, substantially as described. In the method of producing sub- 
stantially flat sheet glass, the steps consisting in supplying flat hot glass from a heated 
flattening oven to a horizontally extending leer tunnel connected to the flattening oven, 
permitting gases to flow from the oven through the tunnel in streams above and below 
the glass level, and adding heat to the lower stream in adjusted amounts sufficient to 
compensate for the difference in temp. and velocity of the lower stream as compared 
with the upper stream and thereby prevent warping or bowing of the glass sheet, thus 
insuring the production of substantially flat sheet glass, substantially as described. 

Glass-feeding mechanism. THEODORE 
rT C. Sremer. U. S. 1,596,124, Aug. 17, 


vt fy 1926. In an app. for delivering glass; 
vf > ae the combination with a_ melting fur. 
yivoted to move on a horizontal axis, 
\ a heated chamber adjacent to the furnace 
\ and having a delivery orifice, and co- 
if ordinated means to permit the _inter- 
: mittent flow of glass from the orifice 
|, and to tilt the fur. to deliver glass to the 
heated chamber at a rate equal to the 


rate of escape from the orifice to main- 
tain a constant glass level in the chamber. 

Glass-feeding apparatus. Epwarp H. Lorenz. U. S. 1,596,438, Aug. 17, 1926. 
App. for feeding molten glass, comprising a container for the molten glass having a 
discharge outlet, a reciprocating implement for regulating the discharge of glass through 
the outlet, a cam and a cam roll for reciprocating the implement, and means for adjusting 
the cam roll circumferentially with respect to said cam, whereby the time of operation 
of the implement may be changed. 

Method and plant for manufacturing plate glass. LAMBERT VON ReEIs. U. S. 
1,596,640, Aug. 17, 1926. The method of mfg. plate glass, which consists in rolling 
the glass plates on a rolling mach., carrying the rolled glass plates from the rolling mach. 


to an annealing kiln, and while on their (7 

way to this kiln heating that part of the a a 2 

plates which has been rolled out first. i. a:%  KRAA__ 
Apparatus for making sheet glass. Jo- 


SEPH S. GREGorIUs. U. S. 1,596,654, Aug. 
17, 1926. In combination with app. arranged to draw a glass sheet from an open 
pool of molten glass, of means for preventing inward movement of the edge 


| 
| 
| 
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of the sheet in said pool comprising a shielding plate spaced 


above the surface of the pool but closely adjacent thereto 
and having a slot extending inward from its edge and fitting §: 
around the edge of the sheet, a cooling member mounted ts 
on the plate along each side of the slot, and means for cir- F Nc 
culating a cooling liquid through said members. Frees 
Glass tank construction. Kari G. Kutcuka. U.S. 


1,596,666, Aug. 17, 1926. The combination with a glass ail 


tank, of a refrac. top member in opposition to the surface of ONS: 7 ak. A 
the glass provided with a plurality of passages leading 

downward through said member, and means for supplying a mixt. of gas and air through 
said passages. 

Method and apparatus for flattening glass. Samurt A. McKirrrick. U. S. 
1,596,749, Aug. 17, 1926. The method of flattening curved shawls of glass which com- 
prises placing a shawl upon a flattening stone in a portion of a flattening fur. where the 
heat is sufficient to cause the glass to soften and flatten out on the stone, shifting said 
stone with the flattened glass sheet thereon to a point where the temp. is lower, and 


applying a cooling medium to the top surface of said sheet. 


Heavy Clay Products 


Michigan Clay Products Co. to be modernly equipped. Anon. Nat. Glass 
Budget, 42 |14|, 6(1926).—This new face brick plant is being equipped with especially 
selected equipment to make it one of the most efficient in the country. Special features 

Brick machinery at forthcoming building exhibition. II. ANon. Brit. Clayworker, 
34, 344-45 (1926).—A model of interest which is on exhibition here is the Hercules 
press, which is capable of producing 1700 bricks per hr. These brick have a resist. of 
about 200 T. per brick and a porosity of 10 to 15%. Another interesting device is 
the “Otley” elec. brickworks truck, which is designed to lift the steel load tables on 
which the brick are piled and carry them into the kilns, where the lift platform of the 
truck is depressed and the table left in a convenient position for the setters. 

H.G.S. 

Removing pyrites from clay. Anon. Brit. Clayworker, 34, 346(1926).—F. G. 
Jackson has developed a process for the removal of pyrites from clay by converting 
it into red Fe,O; in a kiln in which the atmos. is highly oxidizing and the temp. raised 
C. H. G. S. 

Electricity in brickworks. Anon. Brit. Clayworker, 34, 357-58(1926).—The 
plans of the Brit. government to distribute elec. power from central stations throughout 
the Brit. Isles are of the greatest importance to brickmakers in that district, because of 
the fact that they will find elec. power more economical than steam. The power can 
be produced, however, at the works themselves more cheaply than it can be bought 
from the supply companies. The firms best situated to produce the current are the coal 
mining companies, but since by the use of a heavy oil engine, elec. power could be 
generated at less than half the cost by steam, it follows that the brick manuf. in this 
district might profit greatly by a consideration of the economies effected by this means. 

H. G. S. 

Brick road paving under test. Anon. Brit. Clayworker, 34, 364-66(1926). 
The U. S. Bureau of Public Roads is conducting an invest. into the behavior of 
various thicknesses of brick under continuous and increasing loads, combined with 


| 
| 
| 
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artificially produced shock. This work is being conducted upon a circular track at 
Arlington, Va., the track being about ;'5 of a mile long and the bricks are bedded for 
4 the distance in sand and cement and for the remainder in sand alone. The traffic 
consists of driving two lorries around the track at a speed of 12 mi. per hr. and with 
varying loads and finally with bumps and shocks artificially introduced by cutting pieces 
out of the tires, placing planks across the road and by the use of chains on the wheels 
to intensify abrasion. 

Working difficult clays. Anon. Brit. Clayworker, 35, 10(1926).—Each trouble- 
some clay needs its individual treatment, and methods which are quite suitable for 
one clay may be wholly unsuitable for another. There is no other means of making 
a troublesome clay easy to work than the carrying out of a series of trials of different 
treatments. The grinding of the clay with H,O in an edge runner for 15 to 20 min. 
or grinding in a wet pan for 2 hr. or more sometimes produces beneficial results, though 
this process can hardly be practicable for the manuf. of brick. If the clay is made into 
a slip in the presence of a small amt. of NaOH and the slip allowed to stand, the greater 
part of the sand and coarser particles will settle and the separated clay will be much more 
plastic than the original mixt. This will sometimes reduce the shrink. and stop the 
cracking of clay when made into bricks, though this is the reverse of the ordinary action 
of soda on clay. Excessive plasticity can almost invariably be prevented by adding a 
nonplastic mat. such as sand, ashes, broken bricks, or crushed stone, though care must 
be taken not to use any mat. which will harm the bricks. Ashes cannot be widely 
recommended because they tend to produce a scum on the bricks. H. G. S. 

A new sand-faced brick molding machine. Anon. Brit. Clayworker, 35, 13(1926). 
—A new brick mach. of the soft mud type which is on order for a works in Essex has 
the appearance of being very well designed. It differs from others of the type in the 
method by which the clay is forced into the brick molds, this operation being accom- 
plished by means of eccentrically shaped, flat section wiping knives which operate 
at the end of the pugging shaft. The use of the knives gives an equal distribution of 
press. on the clay in the mold, which eliminates the defect of being hump backed which is 
found in brick produced by the direct push of a plunger. Another novelty which is 
found in the new mach. is the form of a striking arrangement which obviates the use of 
a hand strike, thereby reducing the labor of the man at the molds and enabling the 
mach. to fill the molds at a greater rate. Connected with the mold feeding lever is a 
safety device which gives if a mold is caught through being incorrectly placed. H. G.S. 

Gypsum a cause of scum. Anon. Brit. Clayworker, 35, 15(1926).—Recent 
invests. as to the cause of badly scummed brick have shown that this appearace is 
caused by the presence of gypsum in the mortar. The gypsum being slightly sol. in 
H,0, is gradually drawn to the surface of the bricks by capillary attraction. Since, 
after the bricks are placed, there appears to be no real remedy, it is of highest importance 
to brick manufacturers to investigate thoroughly and not too readily accept the sugges- 
tion that the bricks are to blame. H. G. S. 

Shelling of drain pipes. Anon. Brit. Clayworker, 35, 47(1926).—The worst 
cases of shelling are usually due to some impurity in the particular portion of the clay 
which produces the flake or shell, or to the fact that the clay of shaly or laminated nature 
has not been sufficiently crushed and mixed, or which becomes laminated in mixing due 
to a badly worn blade in a mixer or an abrasion on the upper part of a vertical press 
pipe. Another cause of shelling is due to too large a space between the ends of the 
blades and the walls of the press. At the point where it is in contact with the softer 
paste, it forms a bad ‘“‘joint”’ and so shells readily at the first opportunity. Any pro- 


| | 
| 
| 
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jection on the mouthpiece of the press or an air escapement which is insufficient or out 
of order will also cause this defect. It may also be due to an irregular mix. Drying is 
sometimes stated to be a cause but the shelling would occur in the kiln anyway if it 
did not in the drier, so the trouble is only revealed by this means. However, pipes may 
be prevented from shelling by very careful drying in which much unnecessary stress is 
eliminated. In some places this is accomplished by drying in a room the air of which is 
saturated with steam. Where there is any risk of shelling, no damp or partly dry ware 
should be put in the kiln. If, on drawing a kiln, most of the shelled pipes are near to 
the fires, it may reasonably be supposed that the method of firing or the construction 
of the kiln is at fault, but if the shelling occurs chiefly on pipes near the middle of the 
kiln, it is probably due to setting pipes damp or to the use of too fat a clay. Very 
large pipes and those with thick walls should be placed farther from the fire boxes so 
they will be heated more slowly. The rise in temp. up to 950° C should be gradual and 
steady and when the max. heat is obtained, it should be held sufficiently long for the 
requisite amt. of vitrification of the clay to occur. Cooling is not usually responsible 
for shelling though it may be for cracking. Imperfectly fired pipes which are not salt 


glazed are not resistant to frost, H. G. S. 
Artificial drying in the brick industry. P.TuHor. Tonind. Zig., 50, 69-70(1926). 
H. G. S. 


The cause of cracks in brick. CLauss. Tonind. Ztg., 50, 170, (1926).—Cracks 
on brick were traceable to a reduction in plasticity caused by heating of the auger. 
This trouble can be overcome by using a more plastic clay or by soaking the clay before 
using and also by reducing the excessive press. used in pressing. The drying cracks 
may be improved by improving the raw mats. Cracks are also caused by rapid cooling 
and such cracks show a glassy fracture. Such cooling may occur from changing the 
draft suddenly, from drawing hot gasses from the kiln, and carelessness in firing. 

H. G. S. 

Efflorescence on brick. G. HAEGERMANN. Tonind. Ztg., 50, 237-39(1926).— 

Efflorescence on brick is often due to mortar especially those containing CaSO,4.2H,0. 
H. G. S. 

The production of salt glazed sewer pipe. P. STEINMANN. Tonind. Zig., 50, 
703-704 (1926).—S. discusses cheap methods of mfg. sewer pipe describing each step in 
manuf. commencing at the clay pit. H. G. S. 

Cost of firing brick and tile. L. P. Cortin. Contract Rec. and Eng. Rev., 40, 
639 (1926).—Results of Investigations Carried on by the Dept. of Mines, (Mines Branch, 
Canada.) The factors that make up the total cost of firing. Effect of type of kiln and 
kind of coal. With a view to furnishing information to manufacturers of brick and tile 
by which they could compare their firing efficiencies, an investigation of firing costs 
was undertaken by the Dept. of Mines. Fourteen plants were visited with this objec- 
tive. Items involved: (1) Cost of labor per T. of ware, (a) cost of setting, (b) cost 
of firing, (c) cost of unloading; (2) Cost at kilns of fuel per T. of ware. The greatest 
differences in cost are shown in the cost of fuel per T. of ware fired. Type of kiln has 
a very great influence on the amt. of fuel used. Periodic kilns have a higher fuel con- 
sumption than continuous kilns; the radiation losses are higher in the periodic type, 
because they are not insulated as well as the continuous and are, in most cases, exposed 
tothe weather. The greatest saving is due to the uses made of waste heat and combus- 
tion gases, which may be accomplished with both continuous and periodic kilns. The 
top-fired continuous kilns show the lowest fuel consumption of any type, but they can 
be used only for common brick and tile. Updraft periodic kilns do not use an excessive 
amt. of fuel, but the percentage of underfired and overfired ware is high. Round and 


314 CERAMIC ABSTRACTS 


rectangular downdraft kilns vary but little, but the former are more easily adapted to 
utilization of waste heat. Recording pyrometers effect considerable saving. Draft 
gages are helpful, and an anal. of flue gases at regular intervals or the use of a carbon 
dioxide recorder might be worth while. The end of the water-smoking and oxidation 
periods should be detd. that fuel and time are not wasted in holding kilns at certain 
temps. when an advance could be made. 

Prevention of efflorescence on stonework. ANon.° Contract Rec. and Eng. 
Rev., 40, 749(1926).—Research work being carried out at Purdue Univ. by the Ind. 
Quarryman’s Assn. aims to det. remedies for staining stone. This is a good example of 
practical application of scientific methods helping solve problems of modern business, 
and should prove of great value to the building and investing public. oF. KR. @. 

Brick-standardization. ANON. Contract Rec. and Eng. Rev., 40, 752(1926). 
Standardization of brick sizes for the whole of Canada is being actively promoted by 
the Can. Nat. Clay Association. 

PATENTS 

Drying apparatus. Maurice M. Minter. U.S. 1,594,316, July 27,1926. A dry- 
ing app. including means form- 
ing a series of drying tunnels 
having doors at their oppo- 
site ends and each provided 
with an air inlet at one end 


and an outlet adjacent to its 
opposite end, a supply flue 
along the air inlet ends of the tunnels, a series of individually controlled doors forming 
dampers between the supply flue and the air inlets of the tunnels, a casing having a 
fan chamber discharging at its lower portion into the said supply flue and having an 
upper intake opening at one side, a fan in the upper portion of said chamber, an intake 
flue, and a riser with the lower portion of which said intake flue communicates, said 
riser being in communication at its upper portion with the inlet opening of the fan 
casing and having a normally closed opening at its said upper portion for communica- 


tion with the atmos. 


Tile roofing. Antonio P. Bertotuccr. U. S. 
1,596,515, Aug. 17, 1926. A tile roofing structure com- AUEAY | 
prising tile laid in courses, each tile of each course compris- 7 \ 1 (ea ay j 
ing a flat tapered member, upturned edges along and ae | 4 
following the tapered side edges of the tile, the narrow . 
end of the tile in one course being wedged between the 727 ~ ‘ bs are 


flanges of the wide end of the tile in an adjacent course; 
and an arch member overlapping each pair of adjacent flanges, each arch member taper 
ing from end to end, the wide ends of the arches in one course wedging over the narrow 


ends of the arches in the adjacent course. 


Refractories 


Notes on agalmatolith, a new refractory material. Oskar K. BurGeR. Bull. 
Amer. Ceram. Soc., 5 [8], 343-44(1926).—B. has found a large deposit of the dense 
variety of pyrophyllite in Brazil. It is worked as easily as steatite and becomes harder 
than steel after firing at about 1100°C. It expands slightly on htg., melts at about cone 
30, has a thermal condy. 10-20%, and a coeff. of thermal expansion 30% lower than 
porcelain. It does net shrink or warp unevenly in firing and can be made into objects 
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of greater exactness than can be obtained with other ceram. products. It is better 
than steatite for the manuf. of ceram. products. BE. J. V. 

Suggested chemical specifications for silica refractories for glass. W. J. REEs. 
Amer. Glass Rev., 45 [45], 26(1926).—R. reports suggested specif. for chem. compn. of 
silica brick for use in glass-melting fur. as follows: silica, not more than 94.0%; lime, 
not more than 2.2 %; magnesia, not more than 0.4 % if lime is less than 1.8 %, not more 
than 0.25 % if lime is more than 2.0%; alumina, not more than 1.5% unless lime and 
magnesia are low; ferric oxide, not more than 1.2%; and alkalis not more than 1.0%. 
He discusses the effect of various amts. of lime on the brick. E. J. V. 

A new highly refractory material. BERNHARD KLEINSCHMIDT. Centr. Hiitten u. 
Walzwerke, 30 [8], 79-80(1926).—The methods of manuf. of carborundum and car- 
borundum bricks are discussed. Its phys. properties, such as sp. heat, thermal condy., 
modulus of rupture, coeff. of thermal expansion, porosity, and sp. gr., are compared 
with those of other common refrac. mat. such as silica, chrome, magnesite, etc. Appli- 
cations of carborundum bricks and shapes are listed. E. J. V. 

The resistance to temperature of refractory brick in the glass industry. K. ENDELL. 
Diamant, 47 [33], 712 (1925).—The great significance of vol. change of the polymorphous 
forms of the system SiO, is explained in respect to silica’ brick and fireclay masses which 
contain free quartz or cristobalite. The heat resist. of fireclay brick is limited by; 
(1) the coeff. of thermal expansion; (2) the elasticity at high temp.; (3) the temp. 
gradient of the fur. room. The method of quenching brick from 850°C in cold running 
water seems crude but it gives results approaching comparative values. E. J. V. 

The action of molten glass on refractories. ANoNn. Glass Industry, 7 [8], 193 
(1926). Reprinted from Keram. Rund. |33], 463-64 (1926).—Requirements made of 
refrac. blocks for glass tank fur. are twofold: (1) resist. against chem. action of the 
molten glass; (2) resist. against high temp. In order to produce refrac. capable of 
fulfilling all requirements, the factory should know the use and requirements to be met 
and the compn. of the glass should be given so the compn. of the blocks can be in relation 
to the glass compn. Chem. attack of molten glass in tank blocks is especially noticeable 
after the first melting in a new or repaired tank. Covering the blocks with powdered 
cullet to form a glazed surface reduces this action to a minimum. Types of chem. 
action are discussed. 

Color tint for refractory materials. ANon. Brit. Clayworker, 34, 360(1926).— 
Steinhoff and Hartman have devised a method of testing refracs. by means of color 
etching. The specimen, after cleaning, is boiled in a soln. of equal parts of concentrated 
HCl and saturated NH,Cl. After cooling, it is thoroughly washed in H,O and treated 
for } hr. with a concentrated soln. of methylene blue. The differential tinting pro- 
duced varies, it is said, with the firing temp. of the bricks, their different constituents 
and the impurities present. The authors claim that the quartz transformation phases 
are also revealed by this method. H. G.S. 

A new test for fire bricks. ANon. Brit. Clayworker, 34, 361 (1926).—Since it has 
long been recognized that a chem. anal. and a refractoriness test do not alone provide 
sufficient information as to the value of a firebrick, Dr. Pechtold has suggested that 
they be tested by heating 8 or more of stand. shape in a fur. and cooling and reheating 
again and again to the temp. of Seger cone 8 until no whole brick remains. Some of the 
best fire brick will stand reheating 30 to 36 times while others will crack or break at 
the 1st or 2nd cooling. The cause of this great difference in behavior is not clearly 
understood as the durability of the brick seems to be due to some phys. property much 
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more than to their chem. compn., since the percentages of SiO, and Al,O; show results 
which vary greatly. The binding clay must have some effect, but unfortunately 
no simple test has been devised for testing this in a fired firebrick. H.G.S. 


Plastic refractories. Anon. Brit. Clayworker, 35, 14(1926).—There is an in- 
creasing demand for refrac. mats. in a plastic state which are more convenient than 
especially shaped blocks and fire bricks in boiler settings, fur. linings and repair work. - 
Fire clay alone is not very suitable as it shrinks too much and soon falls out of place, or 
cracks and deteriorates; but various mixts. of fire clay with grog or sand are quite 
satisfactory, especially if a binding agent such as water-glass or Port. cement is added, 
which will set fairly rapidly in the cold. H. G. S. 

Refractory materials in carbonizing practice. A.H.MippLeton. Brit. Clayworker, 
35, 16-18 (1926).—Fir« clay is the cheapest of the refrac. mats. available, and is made 
from naturally occuring clays with a content of SiO, 50 to 65% and Al,O; 27 to 40%. 
It possibly will better withstand rapid variations in heat at comparatively low temps, 
than silica or semi-silica, but is unable to withstand high temps. under load. It is 
well established that fire clay is suitable for the construct. of the shell of a setting, for 
retort ends and the recuperator portions of gas bench construct. Semisilica or half 
ganister has a lower fusion test than either of its constituents but it does not usually 
commence to distort under heat and load conditions at such a low temp. as fireclay. 
Since complete collapse of such mixt. will uccur at just over 1400°C, however, no margin 
of safety is left under the temps. now considered desirable in modern gas and coke works 
practice. The use of SiO, refracs. is rapidly gaining favor since when a high quality 
SiO: brick or retort is heated under load, no softening or distortion occurs until a temp. 
of at least 1670°C is reached and no period of softening over a wide temp. range occurs, 
absolute rigidity being maintained up to the point of collapse, which is nearly 300° 
higher than the point at which it is safe to use other refractories for gas retorts, settings 
or coke-oven walls. This makes the use of higher temps. possible and a greatly increased 
output can be obtained. The former troubles which were found in using SiO: were al- 
most entirely due to incorrect methods of manuf. by the brickmaker and were contributed 
to by the user not making suitable allowances for expansion. The SiO: is subject to 
two expansions: permanent expansion, which is caused by the brick being improperly 
fired and consequent failure to convert all the quartz into cristobalite and tridymite, 
and thermal expansion, which is reversible and common to practically everything. 
Since fire clay and semisilica mats. undergo a permanent contraction which is entirely 
dependent upon the temp. of the firing and will continue with every subsequent reheating 
and since slight variations in kiln temp. cause no variation in the size of SiO, mats. 
the closer accuracy and better shape of SiO, enables a structure to be built with a mini- 
mum of cutting and chipping and a consequent saving in the cost of erection. In 
selecting jointing mat., care must be taken to see that it has a refractoriness comparable 
with that of SiO, and gives an adhesive joint without cracks; otherwise it will crack and 
allow leakage. H. G. S. 

Classification of refractory materials. V. Bopin. Ceramique, 29, 1 (1925).—B. 
determined (1) the chem. compn., (2) softening cone, (3) resist. to deformation at 
1700°C, (4) % shrinkage at different temps., (5) softening at high temps., (6) compres- 
sive strength, (7) uniformity in size, and (8) porosity. B. calculates a quality factor 
from these properties with which he uses to classify refracs. H. G. S. 

Specifications for the manuf. of refractory materials. A. Poporr. Corriere det 
Ceramisti, 7, 35-37(1926); “Keramos, 5, 290(1926).—P. prepares specifications for 
refrac. from their softening cone, flux content, Fe content, porosity, compressive 
strength, volume changes, resist. to temp. changes, resist. to slag and coke, and resist. 
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to heat. Atolerance of +2% is allowed. The compn.and fineness of grain of the refrac. 


mortars are also specified. H. G. S. 
Refractories. J. DAUTREBANDE. Rev. chim. ind., 35, 146-49 (1926).—Manufac- 
ture of refracs., their chem. compn. and quality. O. P. R. O. 


Refractory materials for the iron and steel industry. E.H.Scuuwz. Z. Ver. deut. 
Ing., 70, 408-10 (1926).—A general review is given of the phys. and chem. properties of 
refracs. used in the steel industry. (C. a2 

Refractories for induction furnaces. M. UNGER. Trans. Am. Electrochem. Soc. 
50, (preprint), 4 pp. (1926).—The requisites for a com. fur. lining of induction furs. are 
detailed and discussed. Of the various mats. studied, MgO proved to be the one 
refrac. more nearly fulfilling the conditions than any other. Proper grading of the MgO 
is very important. Pitch was selected as the best bonding mat. For continuous 
operation on steel and a slag analyzing 20 to 25 % SiO, the MgO lining will last through 
400 heats. (C. A.) 

The micro-examination of steel-making refractories. W.J.ReeEs. Trans. Faraday 
Soc., 21, 293-96 (1925); 15 photomicrographs.—Details are given regarding the 3 
methods: (a) thin sections, (b) fractures and polished surfaces, (c) powd. materials. 
Method (a) is of great value but is too slow and difficult for routine factory use. 
Method (b) is especially valuable in studying text. Method (c) is easily applied and 
very useful. In making thin sections it is usually necessary to give a preliminary 
soaking in hot Canada balsam. (C. A.) 

Refractories. M.C. Booze. Trans. Am. Inst. Chem. Eng., 16, 56-62 (1924).— 
Causes for short life of furnace linings are: (1) overproduction; (2) shorter cycles of 
operation; (3) larger furnaces now used; (4) reluctance to shut down and make proper 
repairs; (5) the increased use of low-grade coal; (6) improper construction due to 
expensive but poor labor. The disadvantages of some raw materials, and the variations 
due to the kind of SiO» are pointed out. Any future improvements will likely be along 
lines of uniformity rather than of basic quality. (C. A.) 

Standards for and industrial research on refractory materials. F. KANHAUSER. 
Keram. Rund., 33, 140, 159 (1925); J. Soc. Glass Tech. 9A, 219-20.—The refrac. 
mats. referred to were those contg. not more than 75% SiO». The materials should 
be graded according to the temp. which they could withstand continuously: namely, 
Grade I, Seger cone 34-35, or 1750 to 1770°; Grade II, Seger cone 31-33, or 1690 to 
1730°, and Grade III, Seger cone 28-30, or 1630 to 1670°. In addn., there should be 
detd.: (a) the compn.; (5) the porosity, in the raw state, after firing at Seger cones 14 
and 17; (c) the change in size after 1, 2, 3, and 4 8-hr. periods of firing at Seger cone 
14; (d) its power of withstanding the attack of slag; (e) its power of resistance to changes 
of temp., with slow heating and cooling, with rapid heating and cooling, with rapid 
cooling in air, and with rapid cooling in water. The compression strength must be at 
least 130 kg. per sq. cm. The fracture should be homogeneous without cracks or 
cavities. The porosity should be about 15%. In use, bricks should not change in size 
more than 1%; sudden changes in temp. should not affect its soundness or the shape of 
its edges; and it must withstand well the action of burning gas, flying ashes, and coke, 
and must not be appreciably sol. in the slag. The mortar used must be suitable for the 
clay and must be almost as refrac. The name of the supplier and its quality should be 
marked on the mat. (C. A.) 

Fusibility and chemical composition of clays. W. Scuuen. Keram. Rund., 
33, 565(1925); J. Soc. Glass Tech., 9A, 318.—The SiO, and Al,O; contents in Seger 
cones 28-42 were plotted on a two-dimensional diagram. Seger cones 27 and down- 
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wards, which, in addn., contained fluxes, were represented on a three-dimensional 
diagram. The plotting of 7 clays of varied compn. showed that actual fusing points of 
clays were considerably higher than the theoretical value obtained from the graph. 
This was considered to be due to the difference in grain size. The compns. of over 100 
clays together with a diagrammatic representation of the clays according to the ratio 
of Al,O; to SiOz were compared with the known fusing points. The clay was found to 
be the more refractory (1) the greater the proportion of Al2O; to SiOz, (2) the less the 
amt. of fluxes, and (3) the larger the particles of the clay. The refractoriness was also 
dependent on the manner in which the constituents were chemically combined, e. g., 
whether the alkali was combined with the Al,O; or SiO, or was free. The refractoriness 
of an unknown clay could be estd. approx. by plotting its compn. on the diagram and 
comparing it with a list of clays of known compn. and refractoriness. A poor clay could 
often be improved by the addn. of either AlsO; or SiO». iC. #4 


BOOK 


Biscuor, Argiles Réfractaires. Matieres premieres et leur emploi dans 
l’industrie des produits Réfractaires. 4th ed. Revised by K. Jacob and E. Weber. 
Translated by A. Schubert. Paris: Dunod. 416 pp. F. 6.30 BG. ad 


PATENTS 

Process for reducing refractory ores. Simon J. Lusowsky. U. S. 1,593,660, 
July 27, 1926. The process of reducing metals from their compds. which comprises 
effecting a thermit reaction of a mixture comprising as components a compd. of the metal 
to be reduced, a reducing agent, and an oxidizing agent the reaction rate of which with 
reducing agent is of a similar order as the reaction rate of the compd. of the metal to be 
reduced with the reducing agent. 

Refractory and method of its production. MacDonatp C. 
Booze. U. S. 1,594,402, Aug. 3, 1926. The method herein 
described of producing a body of refrac. mat. which consists in 
shaping elongate ceramic bodies, mixing such preformed bodies 
in a plastic mass of refrac. mat., and shaping the mass. 


Terra Cotta 


Firing terra cotta in an open kiln. O. E. MATHIASEN. Jour’ 
Amer. Ceram. Soc., 9 [8], 548-50(1926).—Tests on firing terra cotta 
in an open oil fired kiln are described. A full description is given 
of the special flue and combustion chamber design used in the kilns. Results of the 
tests were entirely satisfactory and justify further experiments along this line. 

Two defects on stoneware glazes. P.Dietrricu. Keram. Rund., 34, 348-49(1926). 
—Crazing is seldom obtained on stoneware because these bodies are vitreous. Shiver- 
ing or peeling of the glaze especially at corners and on the handles are common defects 
on stoneware. Dull glazes are ‘also frequently obtained on this type of ware. The 


causes and possible methods of overcoming these defects are discussed. nm. G. 5S. 


White Wares 


Methods of testing and the physical properties of wet-process electrical porcelain. 
Louis Navias. Jour. Amer. Ceram. Soc., 9, [8] 501-10(1926).—Data are given for the 
compressive, transverse, and tensile strengths of wet-process elec. porcelain. Compres- 
sive Strength. The height of the sample is an important variable. Initial failure and 
ultimate failure are discussed and it is suggested that as the latter is the more definite 
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and constant of the two, the ultimate failure be always detd. and recorded as the ‘‘com- 
pressive crushing strength.” The cylindrical specimen 1 sq. in. in area (1} in. dia- 
meter) and 1} in. high is recommended. Transverse Strength. The load applied to 
cause rupture is directly proportional to the cube of the diameter of the cylinder over a 
wide range of diameters. A cylinder with an area of 1 sq. in. is suggested. Cylindrical 
specimens give constant and high values. Tensile Strength. As the area of minimum 
cross-section increases the tensile strength decreases rapidly. The diameter should be 
given with determined values. An apparatus for making tensile strength determinations 
on a specimen with conically shaped ends and minimum area of 1 sq. in. is described. 
Relationship of specimen size and effective dimensions to the average general dimensions 
of the ware and their methods of manuf. is discussed. 


Continuity in plastic bodies. H.Spurrier. Jour. Amer. Ceram. Soc., 9 (8), 535-40 
(1926).—Extended expts. have shown that the plasticity of a clay increases with the 
growth of algae in it and the presence of hydrogel of alumina caused by a biochemical 
reaction. Air included in a clay body causes shortness. Expts. were run in evacuating 
the air in a clay and then by suddenly breaking the vacuum, collapsing the evacuated 
clay. The clay thus treated shows greatly increased plasticity, reduced warpage, 
elimination of blistering and resistance to rupture on distortion. The physics and 
chemistry of making clay plastic are discussed. 


Hydrogen-ion measurements on clay slips. D. W. RANDOLPH AND A. L. DONNEN- 
WIRTH. Jour. Amer. Ceram. Soc., 9 [8], 541-47(1926).—A simple electrometric app. 
is described for detg. the hydrogen-ion concn. of clay slips. Some measurements are 
given to show the relation between hydrogen-ion concn. and the properties of a clay 
and water mixt. 


The abrasive hardness of ceramic glazes. ANon. Bur. Stand., Tech. News Bull., 
[111], 1-2(1926).—Previous observations are confirmed. Further data obtained indi- 
cate that, other conditions being constant, (a) increasing firing temp. by two cones or 
more materially increases the hardness of glazes which mature with difficulty at the lower 
temp., and somewhat increases that of well-matured glazes; (b) hardness of well-matured 
glazes increases, in most cases, as thickness decreases to 0.04 mm., the thinnest glaze 
studied; (c) the max. hardness value of a glaze is obtainable only by properly selecting 
the firing temp., thickness, and body; (d) the most resist. of the exptl. glazes used in 
this invest. were within a relatively narrow compn. limit; and (e) a glaze becomes more 
easily abraded as its tendency to ‘“‘matt’’ increases. Fund. factors of compn., manuf., 
and other phys. conditions which influence the quality of whiteware glazes have been 
pointed out in information obtained from this invest. BE. J. Ve 


Problems relating to saggers. ANON. Bur. Stand., Tech. News Bull., [111], 2 
(1926).—Results of thermal expansion studies of 49 clays indicate two distinct types 
as regards thermal expansion and resist. to temp. changes: (1) clays which expand very 
rapidly between 100 and 200°C and crack or dunt below 500°C in air-quenching test; 
(2) clays of av. expansion between 100 and 200°C and which fail at temp. above 500°C 
in air quenching. Data indicates more cautious cooling at lower temp. is advisable to 
prolong sagger life as the expansion rate is not only greater from room temps. to 500°C 
than from 500 to 1000°C but may be very high at 100 to 200°C. E. J. V. 

China clay for porcelain and pottery. Anon. Chem. Age, 15, (368), Suppl. 8(1926). 
—Zettlitz kaolin is accepted as the standard for comparison of plastic mats. Its limits in 
compn. are given, also its phys. properties, and data on firing behavior. E. E. P. 

Whiteware. H. Harxort. Die Keramik im Dienste von Industrie und Volks- 
wirtschaft, Chapt. IV, Pt. II. The Ceramist, 8 [3], 156-75 (1926).—(Translated by W. 
L. Shearer and A. W. Holzmann). Gives a general discussion of the following topics: 


| 
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Bisque firing. Methods of firing; round up- and downdraft, annular, and tunnel kilns; 
temperature of firing of the hard, soft and intermediate earthenware. Whiteware 
glazes. Composition; effect of the constituents; method of preparation; phys. proper- 
ties. Glost firing. Temp.; method of setting; types of kilns; necessity of control of kiln 
conditions and temps. Sagger making. Compn.; preparation of body; shaping; intro- 
duction into use. Decoration. Underglaze colors—color oxides, firing, glazing; over- 
glaze—firing, materials, and method; colored glazes—methods. Manufacture of sani- 
tary ware. Characteristics of the ware; method of shaping; firing; glazing. Fire clay 
ware. Definition and origin; compn.; bisque firing; glazing; glost firing. Manufacture 
of wall tile. Preparation of the body; mach. for shaping and method; bisque firing; 
mach. for application of glaze; glost firing; decoration. A. E. R. W. 
The effect of sillimanite on porcelains. ANon. Brit. Clayworker, 35, 12(1926).— 
During expts. it was found that porcelains, very resist. to sudden changes of temp. could 
be obtained by replacing quartz with sillimanite. Satisfactory results were obtained in 
stability to sudden heatings and coolings as well as in high mech. strength by porcelains 
containing 42 % of clay, 38 % of sillimanite and 20% of flux. Toughness was increased 
by addition of dolomite and the use of the latter had no deleterious effect on the 
color. By the inclusion of a small per cent of dolomite in a porcelain body which 
matured between cones 9 and 10, the temp. of vitrification was reduced. The best 
results were obtained from the following mixt. fired at cone 11: clay 48%, flint 35 %, 
feldspar 16 % and dolomite 2%. Porcelains made with dolomite resisted chipping better 
than those made with whiting, and although their compress. strength was slightly 
greater with the latter, dolomite proved more economical. H.G.S: 
Porcelain firing and porosity. C.SturMER. Sprech., 59, 153-54 (1926).—The poro- 
sity of 6 different bodies was determined after firing to 700°, 900°, and 1200°C. The 
average porosities ranged as follows: 700°C = 21.92 %, 900°C = 22.46 %, 1200°C =11.48 %. 
H.G.S. 
The influence of varying alkali and silica contents in water-glass upon the casting 
properties of ceramic materials. E. Kierrer. Sprech., 59, 167-68 (1926).—K. inves- 
tigated the casting properties of Kemmlitzer kaolin upon the addition of NasO =SiO» 
with varying Na,O and SiO, contents. Different results were obtained with water- 
glasses having different amounts of SiO» since SiO: acts as a protective colloid. It is 
necessary to have water-glass with a high SiO, content to prepare slips which cast easily 
with kaolins, while for clays having a high humus content perhaps a water-glass having 
a high NaOH content is best. H. G.S. 
White pottery wares (Australia). R.C. CALiister. Institute of Sci. and Indus., 
Bull., 27(1924).—This reports results of investigations carried out under direction of 
the White Earthenware Comm. of the Inst. of Sci. and Indus. The quantities of avail- 
able Australian china clays and quartz are very large; also sources of supplies of suit- 
able plastic clays and feldspars are reasonably assured as to quantity. The china clays 
require not only the removal by a washing and sizing process of the cryst. quartz, the 
mica, and other relatively coarse mats. present in big granitic kaolin deposits, but a 
further purification of the clay is necessary in order to reduce to a min. the color-forming 
ingredients which are present in the shape of oxides of iron and titanium. Two purifica- 
tion processes were tried, (a) electrodsmosis, and (b) elutriation. On the lab. scale the 
latter process gave slightly better results, yet the products were so similar the choice of 
process to be installed can only be decided by a consideration of the other economic fac- 
tors concerned. The bulk of mats. tested were of Victorian origin. The chief troubles 
to be overcome were: (1) the control of the plasticity of the raw bodies, (2) the control 
of the color of the fired bodies, (3) prevention of the deformation of translucent bodies 
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during firing, (4) prevention of the tendency of white earthenware tiles to crack, (5) 
satisfactory control of the atmosphere during the later stages of firing operations. The 
procedure adhered to during testing is given. Raw materials—kaolins, ball clays, 
pegmatites, and feldspars, quartz and flint—are discussed. Preliminary investigation 
of behavior of various raw mats. is given; also attempts to control the color of the fired 
ware; further check on the increase of color with increase of vitrification; purification of 
china clays by elutriation; purification by electroésmosis; expts. in regard to translu- 
cency. Glazes and engobes are discussed. Gives descriptions of mats. used in expts. 
and localities from which obtained. C. considers it quite clear that the Australian 
ceram. indus. would be greatly assisted by the establishment of definite industries hand- 
ling raw mats. such as china and ball clays, feldspar, and quartz. In particular a china 
clay refining plant supplying definite grades of china clay should be an increasingly 
valuable asset to all users of china clay in Australia securing thereby the manuf. of the 
very best grades of pottery wares. Go.) x. @. 
An investigation of the translucency of porcelains. C. W. PARMELEE AND P. W. 
KetcHuM. Univ. Ill. Eng. Expt. Sta., Bull., No. 154, 24 pp. (1926).—The Lummer- 
Brodhum photometer and K photoelectric cell were both used to measure the trans- 
lucency of 400 specimens of porcelain. The first method was not entirely satisfactory 
because of the difficulty of comparing the reddish light transmitted with the whiter 
source of radiation. By the second method, it was possible to det. accurate, relative 
values of translucency but abs. values were lower than those detd. with the photometer, 
The difference is due to the increase of the ratio of red to blue transmitted with increasing 
translucency and to the greater sensitivity of the cell to the blue end. This error 
might be overcome to a large extent by the use of the Cscell. Conclusions. Translucency 
is an exponential, not a linear, function of thickness. In bodies contg. clay, flint and 
feldspar, those of the highest feldspar content are the most translucent, those highest 
in clay, the least. Fora given feldspar content, high flint increases translucency. Fine 
grinding and high firing temps. likewise favor translucency. See also Chem. Age, 15 
[368], Suppl. 11(1926). (C. A.) 


Equipment and Apparatus 


Bulletin describes optical pyrometer. Anon. Nat. Glass Budget, 42 [13], 13(1926). 
—Methods of measuring high temp. are discussed with special emphasis on the optical 
pyrometer method in a bulletin of the Bacharach Industrial Instrument Co. E. J. V. 

Water used in casting ware. ANon. Brit. Clayworker, 34, 368(1926).—Since the 
amt. of H,O used in the slip for casting crucibles or glasshouse pots is important as well 
as the amt. of soda or water-glass, the flowing power of the different slips should be 
determined. This may be done by observing the time required for the slip to flow from 
a brass tube about 12 in. long and 2 in. wide internally with a hole 0.04 inch in diam. in 
the lower end and the tube being filled with the different slips foreach test. H.G. S. 

Closely set crushing rolls. Anon. Brit. Clayworker, 34, 354-55 (1926).—A pair of 
closely set crushing rolls is a valuable adjunct to the clay worker but they should not be 
overburdened with the crushing of stones which are too large. These should be broken 
up by rolls which are set farther apart. When used for a clay which contains not more 
than 5% of small stones the rolls should be smooth, truly cylindrical and strongly 
mounted, since, if the mounting is allowed to give, the crushing will be imperfectly done. 
They should be set approx. s'5 in. apart. The size and speed of the rolls should depend 
upon the amt. of output of clay required and they should be dressed at intervals to 
maintain their cylindrical shape. H. G. S. 
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Investigations with apparatuses for determining the grain size of clays. J. WoLrF. 
Sprech., 58, 615—20(1926).—W. conducted tests with different app. for determining the 
size of grain of clays. A new attachment for regulating the rate of elutriation is de- 
scribed. H. G. S. 

Classification of electro-corundum. H. VIERHELLER. Sprech., 59, 113-14, 
128-30 (1926).—-Sieves are not suitable for classifying extremely fine carborundum. In 
place of sieves an elutriation system is employed to classify the carborundum. The 
water system is not suitable for carborundum since this mat. tends to flocculate it. A 
deflocculation agent should be added to disperse these aggregates. H. G. S. 

Magnetic separators for removing Fe from ceramic and raw materials. ANON. 
Sprech., 59, 171-73 (1926).—Ubrick magnetic separators made by the Krupp-Gruson 
Co. are described. These remove the fine as well as coarse particles of Fe. H.G.S. 

Temperature measurement, the past and the future. M. Darras. Corriere dei 
Ceramisti, 7, 1-3 (1926); Keramos, 5, 293 (1926).—15 yrs. ago less than 5% of the 
ceramic plants in Amer. had pyrometers., whereas today 70% of the plants have such 
equipment. The advantages obtained from the use of pyrometers are: a saving of fuel, 
prevention of overfiring, a reduction of kiln losses, a reduction of sagger losses, an easier 
control of firing, larger out-put from kilns. K. describes Seger cones, expansion pyro- 
meters, thermo-electric pyrometers, radiation pyrometers, and optical pyrometers. 
K. predicts that in 5 to 6 yrs. a ceramic kiln without pyrometer equipment of some sort 
will be an exception. H. G. S. 

Apparatus for determination of porosity of refractory bricks, rammed molding sand, 
and coke. H. Esser E. Pivovarski. Stahl u. Eisen, 46, 565-67 (1926); Chem. 
and Ind., 45B, 522 (1926).—The principle of the method is similar to that of Washburn 
and Bunting (1922). The air in a glass container is rarefied by sucking a portion into 
a measuring burette, and after introducing the sample the operation is repeated to the 
same diminished press. in the container. The true vol. of the substance is obtd. by 
multiplying the difference between the quantities of air measured in the burette in the 
two operations by the quotient, barometric press./container press. The apparent vol. of 
the substance is found in the same app. by mercury displacement. From these figures 
the porosity is calculated as usual. H.H.S. 


BOOK 


The History of English Brick Work. NATHANIEL LLoyp. With an introduction 
by Edwin L. Lutyens. The book is highlyillustrated and contains examples and notes 
of the architectural use and manipulation of brick from medieval times to the end of 
the Georgian period. 450 pp. O. P. R. O. 


PATENTS 


Classifier. Atpert H. Srepsins. U. S. 1,593,729, July 27, 1926. A classifier, 
comprising in combination, a stationary screen supported at a steep inclination so that 
the mats. to be treated will flow by gravity over its surface, a suction pipe having an 
open lower end in the form of an elongated slot that extends transversely across the 
screen to draw air upwardly through the screen and mats. thereupon, and means for 
feeding the mats. by gravity to the screen in a substantially uniform stream without 
imparting vibratory movement to the mats., including a feed hopper, a steeply inclined 
feed chute for conducting the mats. from the hopper to the screen and along which the 
mats. tend to slide rapidly, and a raised surface near the discharge end of the chute 
positioned to cause the mats. to pile up in the chute in the form of a sloping bank 
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over which a sheet of mat. flows by gravity and is retarded and rendered uniform by 
said bank. 

Cyclone classifier. ALBERT H. Steppins. U. S. 1,595,257, Aug. 10, 1926. A 
cyclone classifier, comprising in combination, a conical receptacle 
constructed to flare outwardly in an upward direction, a frusto- 
conical section surrounding the receptacle in spaced relation thereto 
to form an annular mat. receiving space between them and ex- 
tending upwardly a substantial distance above the upper end of 
the receptacle to direct the mats. thrown outward against the walls 
of the section into said space, a second frusto-conical section surround- 
ing the first section in spaced relation thereto to form an annular 


passage between them and extending upwardly a substantial distance 
above the first section to provide a chamber in which the mat. laden 
air may whirl, means for delivering a blast of air into the lower 


portion of the receptacle with an upward spiral movement, means 
for delivering the mats. to be treated into the receptacle, and means 
within the receptacle for disseminating the mats. and for delivering 
them in a disseminated condition into the path of the rising air 
currents so that they will be carried upwardly in the receptacle by the 
air and thrown outwardly by the whirling movement of the air to enter said spaces. 

Cyclone classifier. AltBertT H. Steppins. U. S. 1,595,258, Aug. 10, 1926. A 
cyclone classifier, comprising in combination, an upstanding receptacle, a casing sur- 
rounding the upper part of the receptacle to provide a mat. receiving 
space therebetween, means for directing a blast of air bearing the mats. 
to be treated into the lower portion of the receptacle to move upwards 
therein with a spiral whirling movement to cause the heavier particles 
to be thrown outwards by centrifugal force so that they will fall into said 
mat. receiving space, and means for producing rising currents of air 
within said mat. receiving space to carry upwardly out of the same the lighter mat. 
that approaches the entrance to said space. 

Cyclone classifier. AtsertT H. Stesppins. U. S. 1,595,259, Aug. 10, 1926. A 
cyclone classifier, comprising in combination, a closed container having 
a free end and unobstructed air chamber that permits air to rise verti- ye 
cally therein from the lower to the upper part of the container, and. 
including a conical receptacle constructed to flare outwardly in an 
upward direction, a casing-like section surrounding the upper part 
of the receptacle and forming a mat. receiving passage about the 
upper end of said receptacle, means for delivering a blast of air bearing the mats. to be 
classified into the receptacle through a side wall thereof with a rising spiral movement 
to throw the heavier particles outwardly by centrifugal force to enter said passage while 
the lighter particles that are crowded inwardly toward 
the center of the container may rise vertically therein. 

Drier. THomAs H. Ruoaps. U. S. 1,595,928, Aug. 
10, 1926. The combination in a drier, of a casing en- 
closing a tunnel; means for supporting the articles to be 
dried in the tunnel; a circulating chamber; means for 
circulating heated air in the chamber; and means for 
deflecting a certain portion of the air through the tunnel and in contact with the articles 
to be dried. 

Pottery machine. C.iirrorp E. Mansir. U. S. 1,596,059, Aug. 17, 1926. In a 
mach. of the class described, a mold, an expansible plunger, means for relatively moving 
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said mold and plunger actuable to cause said plunger to enter into said mold and then to 
expand said plunger into coéperative relation to the inner wall of said mold, and means 
for relatively rotating said mold and plunger. 


Kilns, Furnaces, Fuels, and Combustion 


A new type of drier heater. Cuartes F. GeiGer. Jour. Amer. Ceram. Soc., 
9[8], 551-54 (1926).—A novel design of a combination air heater and combustion chamber 
burning liquid or gaseous fuel is presented and illustrated with a drawing. Desirable 
features of independent drier heaters are outlined, and the efficacy of the equipment des- 
cribed in approaching the ideal achievements is demonstrated. Mention is made of the 
application of this type of heater to a number of different processes as well as to the 
heating of factory buildings. 

Fuels and their use in the ceramic industries. II. L.A. MEKLER. The Ceramist, 
8 [3], 141-55 (1926).—Before fuel begins to burn it has(1) to be brought to the tempera- 
ture of ignition and (2) to be mixed with the proper amount of air. The ignition temp. 
of the different fuel constituents has a fixed theoretical value, but the temp. at which 
the fuel itself will ignite depends on quite a number of contributory causes, 7. e., phys. 
state of the fuel, degree of intimacy of mixt. of fuel and air. The ignition temp. of 
liquid fuels depends mainly on the ignition point of the most volatile constituent. The 
degree of mixing of the fuel with air and their relative proportions has a great influence 
on the burning of the fuel both before and after the process of combustion. After igni- 
tion is started combustion will proceed only (1) when the amount of heat produced by 
the initial combustion is sufficient to raise the particles of the fuel to the ignition temp. 
of the mixt. of fuel and air, and (2) when the heat contained in the products of combus- 
tion is sufficient to keep the temp. of the particles at the ignition temp. The amount of 
air used influences the actual process of combustion, the temp., and the compn. of the 
products of combustion, and the amount of heat available for the heating operation. 
Carbon, when brought to the ignition temp. and mixed with oxygen, does not at first 
burn to CO. With no secondary air admitted after the completion of the initial com- 
bustion the tendency is to form only CO no matter how much air is admitted for the ini- 
tial combustion. If the carbon of the fuel is not completely oxydized to CO, the fuel 
develops only part of its heat content and does not produce the max. obtainable temp. 
The amount of air used for combustion, by affecting the max. obtainable temp. and the 
total weight of the gases of combustion strongly influences the over-all efficiency of the 
heating operation, and therefore the cost of the heating operation. A. E. R. W. 

The P and B oil burner. Anon. Nat. Glass Budget, 42 [14], 17(1926).—A new oil 
burner using only 1.3 % of steam, said to be the most efficient on the market, is described. 

Automatic regulation of chimney draft. Anon. Brit. Clayworker, 34, 358-59 (1926). 
—A newly patented device by M. A. Mounier, a French expert, aims to control the 
draft on chimneys and kilns. This app. acts on the damper at the foot of the chimney 
by means of a sliding bel! of sheet metal which is plunged in an annular tank of water, the 
inner surface being in direct communication with the flue behind the damper and the 
weight of the bell and damper being counterbalanced by a weight, to which additional 
small weights are added to produce the draft desired. This device should make an 
important improvement in the speed, uniformity, and quality of firing. nH. G. 3. 

The management of fuel economizers. Cuas. F. WApe. Brit. Clayworker, 35, 48 
(1926).—The possible saving of 15 % of coal consumption in a boiler plant by means of a 
fuel economizer is sometimes not realized in actual practice because the feed H,0 is not 
properly treated before entering the economizer, because the economizer does not have 
the proper number or length of tubes, air leakage at the scraper chain holes or along the 
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line where the top boxes meet the side walls, imperfect insulation at the top boxes and 
outlet header, the false economy of stopping the scrapers, the failure of the scrapers to 
take their full travel, oily scraper chain wheels, external corrosion of the lower ends of 
the pipes due to the acidity of the soln. of SO. and SO; derived from the S in the coal, 
neglect in keeping the deflector plates closed or failure to keep the HO at a constant level 
in the boilers. H. G. S. 

Cleaning of coal. W. R. CHAPMAN AND R. A. Morr. Fuel, 5, 143-49(1926); 
Chem. and Ind., 45B, 473 (1926).—The economy to the consumer of using clean coal is 
emphasized. The optimum size for least ash varies from coal to coal. The inorganic 
mat., which is classified as ‘‘inherent”’ and ‘‘adherent,”’ is affected by the manner in which 
the coal was originated. All cleaning operations aim at reducing S, and success depends 
not so much on the total S as on the relative proportions of organic S, sulphides, and 
sulphates. P cannot be washed out very much. H. H.S. 

High-frequency induction furnaces. F.Werver. Stahl u. Eisen, 46, 533-36(1926); 
Chem. and Ind., 45B, 549 (1926).—The energy requirement of h.f.i. furs. is less than that 
of any other type of fur. A charge of 35kg. (77 Ibs.) can be melted in 1 hr. using 48kw. 
The increased life of fur. lining, due to avoidance of local overheating, makes a larger 
choice of lining mats. available. Since no electrodes are used, charges can be melted 
in vacuo or in any desired atmosphere. The C content of irons and steels can thereby 
be lowered by oxidation, and the velocity of reactions can be controlled by agitation of 
the molten charge by eddy-currents. 

PATENTS 

Kiln. Maurice M. MINTER. 
U. S. 1,594,315, July 27, 1926. 
In app. of the character de- 
scribed, a kiln having fire doors 
at spaced points therearound 
and having a supply flue ex- 
tending therearound below the 
said fire doors and closed at its 
ends, said kiln having an inlet 
flue opening centrally into the 
supply flue and having supply 
channels leading upwardly from 


the supply flue between the fire doors, and other 


supply channels leading horizontally from said 
BA first named channels and opening into opposite 

is sides of the fire doors. 
Kiln bottom. Craup E. Futrer. U. 
1,594,938, Aug. 3, 1926. An improved kiln 


bottom comprised of a plurality of pre-cast refrac. 
mat. shapes, each having an arched portion at 
one end and a plurality of lateral pro- 
jections on one face thereof, such shapes 
being arranged in pairs and each pair 
being arranged parallel to the next 
succeeding pair and over the fire box or 
arch of a kiln whereby a plurality of 
parallelly arranged and vertical passages are provided through the bottom. 
Continuous compartment kiln and method of operating the same. ALBERT V. 
BLEININGER. U. S. 1,595,817, Aug. 10, 1926. In a kiln, a plurality of contiguous 
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said mold and plunger actuable to cause said plunger to enter into said mold and then to 
expand said plunger into coéperative relation to the inner wall of said mold, and means 
for relatively rotating said mold and plunger. 


Kilns, Furnaces, Fuels, and Combustion 


A new type of drier heater. CHARLES F. GEIGER. Jour. Amer. Ceram. Soc., 
9(8], 551-54 (1926).—A novel design of a combination air heater and combustion chamber 
burning liquid or gaseous fuel is presented and illustrated with a drawing. Desirable 
features of independent drier heaters are outlined, and the efficacy of the equipment des- 
cribed in approaching the ideal achievements is demonstrated. Mention is made of the 
application of this type of heater to a number of different processes as well as to the 
heating of factory buildings. : 

Fuels and their use in the ceramic industries. II. L.A. MErKLER. The Ceramist, 
8 [3], 141-55 (1926).—Before fuel begins to burn it has(1) to be brought to the tempera- 
ture of ignition and (2) to be mixed with the proper amount of air. The ignition temp. 
of the different fuel constituents has a fixed theoretical value, but the temp. at which 
the fuel itself will ignite depends on quite a number of contributory causes, i. e., phys. 
state of the fuel, degree of intimacy of mixt. of fuel and air. The ignition temp. of 
liquid fuels depends mainly on the ignition point of the most volatile constituent. The 
degree of mixing of the fuel with air and their relative proportions has a great influence 
on the burning of the fuel both before and after the process of combustion. After igni- 
tion is started combustion will proceed only (1) when the amount of heat produced by 
the initial combustion is sufficient to raise the particles of the fuel to the ignition temp. 
of the mixt. of fuel and air, and (2) when the heat contained in the products of combus- 
tion is sufficient to keep the temp. of the particles at the ignition temp. The amount of 
air used influences the actual process of combustion, the temp., and the compn. of the 
products of combustion, and the amount of heat available for the heating operation. 
Carbon, when brought to the ignition temp. and mixed with oxygen, does not at first 
burn to COz. With no secondary air admitted after the completion of the initial com- 
bustion the tendency is to form only CO no matter how much air is admitted for the ini- 
tial combustion. If the carbon of the fuel is not completely oxydized to CO, the fuel 
develops only part of its heat content and does not produce the max. obtainable temp. 
The amount of air used for combustion, by affecting the max. obtainable temp. and the 
total weight of the gases of combustion strongly influences the over-all efficiency of the 
heating operation, and therefore the cost of the heating operation. A. E. R. W. 

The P and B oil burner. Anon. Nat. Glass Budget, 42 [14], 17(1926).—A new oil 
burner using only 1.3 % of steam, said to be the most efficient on the market, is described. 

¥. 

Automatic regulation of chimney draft. Anon. Brit. Clayworker, 34, 358-59 (1926). 
—A newly patented device by M. A. Mounier, a French expert, aims to control the 
draft on chimneys and kilns. This app. acts on the damper at the foot of the chimney 
by means of a sliding bell of sheet metal which is plunged in an annular tank of water, the 
inner surface being in direct communication with the flue behind the damper and the 
weight of the bell and damper being counterbalanced by a weight, to which additional 
small weights are added to produce the draft desired. This device should make an 
important improvement in the speed, uniformity, and quality of firing. BH. G. S. 

The management of fuel economizers. Cuas. F. WApeE. Brit. Clayworker, 35, 48 
(1926).—The possible saving of 15 % of coal consumption in a boiler plant by means of a 
fuel economizer is sometimes not realized in actual practice because the feed HO is not 
properly treated before entering the economizer, because the economizer does not have 
the proper number or length of tubes, air leakage at the scraper chain holes or along the 
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line where the top boxes meet the side walls, imperfect insulation at the top boxes and 
outlet header, the false economy of stopping the scrapers, the failure of the scrapers to 
take their full travel, oily scraper chain wheels, external corrosion of the lower ends of 
the pipes due to the acidity of the soln. of SO. and SO; derived from the S in the coal, 
neglect in keeping the deflector plates closed or failure to keep the H,2O at a constant level 
in the boilers. H. G. S. 

Cleaning of coal. W. R. CHAPMAN AND R. A. Mort. Fuel, 5, 143-49(1926); 
Chem. and Ind., 45B, 473 (1926).—The economy to the consumer of using clean coal is 
emphasized. The optimum size for least ash varies from coal to coal. The inorganic 
mat., which is classified as ‘‘inherent”’ and “‘adherent,”’ is affected by the manner in which 
the coal was originated. All cleaning operations aim at reducing S, and success depends 
not so much on the total S as on the relative proportions of organic S, sulphides, and 
sulphates. P cannot be washed out very much. fH. 3. S. 

High-frequency induction furnaces. F.WeEvER. Stahl u. Eisen, 46, 533-36(1926); 
Chem. and Ind., 45B, 549 (1926).—The energy requirement of h.f.i. furs. is less than that 
of any other type of fur. A charge of 35kg. (77 lbs.) can be melted in 1 hr. using 48kw. 
The increased life of fur. lining, due to avoidance of local overheating, makes a larger 
choice of lining mats available. Since no electrodes are used, charges can be melted 
in vacuo or in any desired atmosphere. The C content of irons and steels can thereby 
be lowered by oxidation, and the velocity of reactions can be controlled by agitation of 
the molten charge by eddy-currents. H. H.S. 

PATENTS 

Kiln. Maurice M. MINTER. 
U. S. 1,594,315, July 27, 1926. 
In app. of the character de- 
scribed, a kiln having fire doors 
at spaced points therearound 
and having a supply flue ex- 
tending therearound below the 
said fire doors and closed at its 
ends, said kiln having an inlet 
flue opening centrally into the 
supply flue and having supply 
channels leading upwardly from 


the supply flue between the fire doors, and other 


supply channels leading horizontally from said 
ae first named channels and opening into opposite 

— T sides of the fire doors. 
Kiln bottom. CLtaup E. Futter. U. S. 
1,594,938, Aug. 3, 1926. An improved kiln 

bottom comprised of a plurality of pre-cast refrac. 


mat. shapes, each having an arched portion at 
one end and a plurality of lateral pro- 
jections on one face thereof, such shapes 
being arranged in pairs and each pair 
being arranged parallel to the next 
succeeding pair and over the fire box or 
arch of a kiln whereby a plurality of 
parallelly arranged and vertical passages are provided through the bottom. 
Continuous compartment kiln and method of operating the same. ALBERT \V. 
BLEININGER. U. S. 1,595,817, Aug. 10, 1926. In a kiln, a plurality of contiguous 
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compartments each having a removable platform for supporting the ware, means 
whereby said platforms may be moved into and out of said compartments, and a com- 
bustion chamber in each of said compartments communicating with the interior thereof, 
each of said combustion chambers communicating with the interior of an adjacent com- 
partment whereby the hot products of combustion may be passed from one compart- 
ment into an adjacent compartment and whereby air flowing through one compartment 
can be supplied to the combustion 
zzza Chamber of the next adjacent com- 
; partment as a combustion support- 
LD ing element, substantially as de- 
scribed. 
RMA QQ i Open fire kiln. . Paut A. MEE- 
HAN. U. S. 1,596,502, Aug. 17, 
1926. The combination with a continuous tunnel kiln, of the door for the exit end of 
the kiln and a locking mechanism for securing the door in its closed position including 
mech. actuating means mounted on the door and comprising a part external to the 
latter by which the door may be manually locked in place or released and a part at 
the inner end of the door adapted to be engaged by an approaching car and thereby 
operated to release the door. 


Geology 


The feldspar industry of western North Carolina. Harrison D. Panton. The 
Ceramist, 8, [3], 176-79 (1926).—Extensive commercial deposits of feldspar are located 
in the valley between the Blue Ridge and the Bald ranges of mountains on the western 
border of North Carolina. A complete geological survey has never been made but the 
deposits being worked at the present are sufficient for many years. North Carolina 
produced only 6 % of the total feldspar for the U. S. and Canada in 1914 but the industry 
has grown until today North Carolina produces 48% of the total. The feldspars of 
North Carolina are of the potash variety but vary widely in compn. Chem. anal. show 
9 to 11% of K.0 and 2.5 to 3.0% of Na2O. These feldspars are suitable for the general 
ware and enamel industries but the soda content is too high for the manuf. of elec. 
porcelain. Primitive methods of production are still in use in most cases and there is 
no standardized method of grading which causes a variation in the quality. This varia- 
tion can be virtually eliminated by the application of tech. control to both the mining 
and the grinding. Virtually all of the feldspar is shipped out of the state in the un- 
ground condition. Grinding is developed so fully in the other states that ‘the erection 
of new plants would only serve to create a greater competition and resulting instability 
in the industry.” Control methods can be applied at moderate cost and bring forth 
a product of uniform quality. Such uniformity is necessary to eliminate the changing 
of batch proportions with new shipments. A. R. W. 

Production of bauxite. ANon. Canadian Engineer, 51 [5], 61(1926).—Data on 
production, importation, and domestic consumption of bauxite in U.S. in 1925 as com- 


pared to 1924. EB. P. 
Devon ball clays. Anon. Chem. Age, 15, (368), Suppl. 8(1926).—Disccssion 
of origin, formation, and properties of Devon ball clays. Pos ee 


Feldspar and china stone. Mining Rev., No. 43, 1926.—Good exposures of feld- 
spar and chinastone of fine white color occur near Myponga, S. Australia. 
O..P. R. O. 
Pigment mine. L. J. Winton. Mining Rev., No. 41, 1925—The Copper King 
pigment mine is a deposit of considerable size and contains iron oxides with various 
properties of manganese, from which a variety of* natural pigments can be ob- 


— 
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tained; red oxide, sienna, and a number of different shades. From these by treatment 
and calcination other colors may be obtained and such treatment would overcome 
to a considerable extent the trouble caused by the variety of colors in the deposit, 
rendering it easier to produce a pigment of uniform color, a very important matter in 


supplying the paint manufacturer. O. P. R. O. 
Barite. J.L. Pearson. Mining Rev., No. 41, 1925.—This barite appears to be 

fairly pure, and should yield material of good commercial grade. o. 2. & U. 
Fluorides. GEORGE SmiTtH. Mineral Res., No. 34., 37-45 (1926).—Chlorides, 

bromides, iodides, and fluorides of New South Wales. Oo. ?. &. 0. 


Refractory sandstones. Scotland Geol. Surv., 1925. The Geology of the Glasgow 
District. p. 252.—An account of the building stones, molding and building sand and 
refrac. sandstones of economic value in the Glasgow district. oF. =. O 


The origin of clay—a new theory. Anon. Brit. Clayworker, 34, 364(1926).—A 
lengthy invest. into the behavior of mixts. of colloidal AlxO; and colloidal SiO: in 
H,0 has seemed to suggest a new means whereby some clays have been formed, and 
that all clays are not necessarily due to the decompn. of complex silicates such as feld- 
spar, as is usually supposed. These expts. have shown that no matter what are the 
proportions of Al,O; and SiO, the ppt. produced on mixing them always has an alumina- 


silica ratio of 1:2, which is the same as that of clay. H. G. S. 
Klingenberger clay. C. StiirNER. Tonind. Ztg. 50, 134-36 (1926).—The mining and 
properties of this clay are described. H. G. S. 


Geology and mineral resources of the Joliet quadrangle. D. J. Fisner. Il. 
State Geol. Survey, Bull., 51, 1-160(1925).—Dolomite, sand, gravel and water are the 
mineral resources of major importance. Logs of 327 shallow wells and 18 deep wells are 
summarized. (C. A.) 


Preliminary report on the economic mineral resources of Calhoun Co. J. E. 
Lamar. Ill. State Geol. Survey, Rept. of Investigations, No. 8, 1-21(1926).—The po- 
tential mineral resources of Calhoun Co. are limestone, dolomite, shale, sand, gravel, 
clay, coal, phosphate, oil and gas. Of these limestone is the most extensive and, with 
other minerals, constitutes a source of raw materials for cement, brick, flux, alkali 
manuf., agricultural lime and road building. (C. A.) 


Chemistry and Physics 


Anomalous flocculation of clay. A. F. JosepH anp H. B. Oakey. Nature, 
117, 624(1926).—J. and O. of the Wellcom Tropical Research Labs., state that in 
recent years it has become common to speak of the flocculation of clay by calcium salts 
as being “anomalous”, the particular anomaly being that, whereas clay suspensions 
contg. a little sodium chloride were stabilized by the addn. of sodium hydroxide, in the 
case of calcium the flocculation was facilitated rather than repressed by the addn. of 
alkali. Careful expts., however, made with a highly purified clay suspension, had con- 
vinced them that calcium and sodium compds. behaved alike except in respect to the 
concn. required for flocculation. The following figures show the concn. in equivalents 
of cation required for flocculation to be half completed in 1 hr., this being detd. nephelo- 
metrically: 

Concns. Multiplied by 10,000 


Sodium Calcium 
All chloride 70 5.6 
All hydroxide ; 480 10.8 


Two equiv. of chloride to one of hydroxide 560 19.5 
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These results were parallel and did not suggest anything more than that compds. of 
calcium were much more powerful flocculents than those of sodium. W. O. Kermack 
and W. T. H. Williamson replied to Joseph and Oakley. They doubted whether 
the expts. could be expected to show anomalous flocculation as ordinarily under- 
stood. In the first place, it had been suggested by Comber (Jour. Agri. Sci., 10, 
432 (1920); loc. cit. 11, 460(1921); and Trans. Faraday Soc., 17, 349(1922)) that the 
phenomenon referred to was dependent on the presence of colloidal silica in the outer 
surface of the particles, and the highly purified clay used by J. and O. might well have 
lost this coating. Further, the phenomenon was shown, not so much by differences in 
the min. amount of ion required for flocculation as by the increased rate of sedimentation 
when a sufficiency of the ion was present. 0: P. 2. 0. 
Chemistry and metallurgy of zirconium and hafnium. G. M. Dyson. Chem. 
Age, 15, [366], Met. Suppl., 1-3 (1926).—Zirconium was discovered in 1789 by Klaproth. 
It is widely, although not abundantly, distributed in nature, occurring principally as 
the silicate. Its prepn. to a pure state presents considerable difficulty; the method in 
general being to subject the impure mat. to a flow of elec. current in a reducing atm. 
The use of zirconium filaments has been limited because of the expense of production. 
Alloys of zirconium have not found extensive use, but some show important special 
properties. Aluminium alloys are very refrac., and resistant to chem. action. Various 
alloys with steel are used for making cutting tools and anti-corrosion steel. The chief 
zirconium compd. is the oxide, zirconia, which is useful because of its refractoriness and 
low heat and elec. condy. Hafnium is new among known elements, but is available 
on a comparatively large scale. Its properties bear a close resemblance to those of 
zirconium, but its value for indus. applications has not yet been established. E. E. P. 
Aqueous solutions of sodium silicates. IV. Hydrolysis. R. W. HARMAN. Jour.Phys. 
Chem., 30 [8], 1100-11 (1926).— Previous work is reviewed, with particular reference 
to investigations of Bogue. Exptl. methods used are described, calculations shown, and 
results discussed. The conclusions are summarized as follows: (1) Hydroxyl ion- 
concns. and percentage hydrolyses of silicate solutions of ratios, Na2O:SiOz2, 2:1, 
1:1, 1:1.5, 1:2, 1:3, 1:4, and at concns. ranging from 2-0.01 Ny, have been found by the 
hydrogen electrode method. (2) The values of OH ion-concn. and percentage hydrolysis 
have been plotted against the ratio Na2O:SiOz. (3) None of these silicates are largeiy 
hydrolyzed. At 0.01 Ny, Na2SiO; is only 27.8% hydrolyzed, while ratios 1:3 and 1:4 
at the same concn. show only 1.5% hydrolysis. (4) In concentrated soln. the percentage 
hydrolysis is very low. (5) The liquid-liquid P. D.’s between these silicate solns. 
and KCI have been found by the Bjerrum extrapolation method. (6) It appears 
probable that much of the silica is present as simple and complex silicate ions (and ionic 
micelles). This also accounts for good condy. and high transport numbers. E. E. P. 


Adsorption and reaction. I. H. A. Nevitte. Jour. Phys. Chem., 30 [8], 1037- 
42(1926).—The rate of setting of plaster of Paris does not depend upon the solubility 
effect of the accelerator (or retarder) on calcium sulphate, but results from the colloidal 
nature of the mixt. of plaster of Parisand water. Asa result of exptl. tests, the following 
conclusions are drawn: the setting of plaster of Paris occurs in two stages, (1) adsorp- 
tion, accompanied by a contraction in volume and a slight heat effect, whereby the two 
reactants are brought into chem. contact; and (2) reaction, which is exothermic, and 
results in increase of volume. The first stage is shown by relating temp. rise to time, 
and the second by change of volume with time. E. E. P. 

Technology and valuation of lead oxides. Anon. Glass Industry, 7 [8], 192- 
93(1926).—The manuf. of litharge and red lead is described and their differences 
discussed. Properties of lead glasses are enumerated. Methods of qual. and quant. 
anal. of both oxides are outlined. Vs 
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Measurement of surface temperatures. I. M. W. Boyer Anp J. Buss. Ind. 
Eng. Chem., 18 [7], 728-29(1926).—The methods of obtaining accurate surface temp. 
by using the imbedded thermocouple, thermocouple, and thermocouple pads, and the 
radiation method are discussed and criticized. To obtain accurate results a so-called 
compensated thermocouple was developed. This necessitated developing a means of 
detg. the absence of heat flow between the surface and the couple. The device developed 
is described in detail and the method of manipulating it properly is explained. Ibid. 
Il. F. W. Apams anp R. H. Kean. Ind. Eng. Chem., 18 [8], 856-57 (1926).—This 
invest. conducted to det. the reliability of various methods of surface temp. meas. 
and to compare their precision and general applicability included a study of the mercury 
thermometer, of thermocouples with soldered hot joints, of a thermocouple in which the 
metal surface served as a hot junction, and of a thermocouple compensated for heat 
losses, and was limited to a range of temps. conveniently obtainable with steam as a htg. 
medium. The thermocouple compensated for heat losses was found to be the most 
accurate method. This device has been successfully applied to the meas. of the temp. 
of a wide variety of metallic and non-metallic surfaces, including moving surfaces. 

J. V. 

Some factors influencing sedimentaticn. CLARK S. Rosinson. Ind. Eng. Chem., 
18 [8], 869-71 (1926).—Stokes’ law expresses the raté of settling of a very small spherical 
particle in a viscous fluid by the equation: 


2a*(D —-d)g 
= = 
where 
V =rate of setting d=density of fluid 
a=radius of spherical particle g=acceleration due to gravity 
D=density of particle =abs. viscosity of fluid 


Since the difference between the rate of settling of an actual sludge and that of a lone 
spherical particle may be stated to be (1) the sludge particles are not spherical, and 
(2) a large number of particles are present in the fluid, a modification of Stokes’ law 
was written: 

dH ka*(D—d) 


where 
H=height of sludge D=sp. gr. of particles 
© =time of settling d=sp. gr. of suspension 
k=a proportionality factor z=relative viscosity of suspension 


a=av. dimension of particles 

Exptl. verification, calculation of results and the prediction of settling curves are given 
in detail. J. 

Rational analysis. H. Backer. Keram. Rund., 34, 127-28(1926).—B. discusses 
the method of G. A. Kall, (Keram. Rund., 34, 58(1926) and advises it especially for 
the detn. of quartz for clays having a high content of clay substance. H.G.& 

Investigations of the loss of weight of cryolite. A. OrremBa. Keram. Rund., 
34, 411-14 (1926).—O. found that sodium fluosilicate has a greater loss of weight upon 
heating than cryolite and this take place at comparatively low temps. With cryolite 
it appears that Na influences the volatility most. It does not appear that SiF, is as 


volatile as Na compounds as was thought to be the case. H. G. S. 
The constitution of kaolin. G.A. Kati. Sprech., 59, 127-28 (1926).—K. discusses 
the constitution of kaolin according to the Werner theory. H. G. S. 


The quantitative determination of Al,O; in silicate analyses. G.A.KALL. Sprech., 
59, 313-14 (1926).—K. discusses Steinbrecher’s article (Sprech., 59, 295-97 (1926). 
K. states that an exact weighing of the Al,O; is difficult because of its hygroscopic 


| 
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properties. He suggests as a possible method the soln. of the ppt. of Al,O3 with the 
bisulphate. P H. G. S. 
Glass electrodes. J.Grant. Chem. and Ind., 45, 448-49 (1926).—In 1922 Hughes 
suggested that glass might be used as electrode mat. In 1923 Horovitz recognized 
that inasmuch as glass is slightly sol., it may be considered as a solid electrolyte. He 
found that glasses contg. more than 10% of Na, K or Zn, may behave as reversible 
electrodes of these metals. Furthermore, when the glass is in contact with a soln. 
contg. H ions, these ions are absorbed on to its surface as substitutes for the ionized 
portions of the glass; thus a Nernst double-layer equilibrium is set up, and the glass 
behaves almost as a reversible H electrode. In 1924 Brown made an electrode of a 
glass bulb contg. a soln. of known H-ion concn., and in 1925 Kerridge adapted this type 
to biological work. Glass electrodes are useful also from the glass-mfrs. point of view, 
in throwing light by potential measurements on the compn. and structure of the glass. 
H. H. S. 
Apparatus for determination of hygroscopicity of clays and soils. S. GERICKE. 
Z. angew. Chem., 39, 611—-12(1926); Chem. and Ind., 45B, 601(1926).—A P.O; vacuum 
dessicator is used, the lower part consisting of a glass hemisphere in order that it may be 
immersed in a boiling waterbath. Drying is complete in 4 hrs. H. H. S. 
Ion exchange in relation to soil acidity. W.P. KELLEY AND S. M. Brown. Soil 
Sci., 21, 289-302(1926); Chem. and Ind., 45B, 601(1926).—The acidity of mineral 
soils is held to be primarily due to presence of acid alumino-silicates. It is suggested 
that soils can be completely freed of the bases combined with such alumino-silicates by 
electro-dialysis. The electronegative colloidal character of soils is due, partly at least, 
to ionization of true chem. compds. rather than to adsorbed ions. The pH of a soil 
depends on the dissociation and hydrolysis of its complex alumina-silicates, and also 
on its buffering property. 
Latent heat and melting point of metals. J.H.AwWBERY AND E. Grirritus. Meet- 
ing June 11, Phys. Soc. Chem. and Ind., 45, 434(1926).—Al, m.p. 657°C, latent ht. 
of fusion 92.4 cal. per g.; Sb, 625°, 24.3; Bi, 269°, 13.0; Pb, 327°, 6.26; Mg, 644°, 46.5; 


Sn, 232°, 14.6; Zn, 420°, 26.6. 
Recovery of selenium from lead-chamber slimes. W. STanL. Chem. Zig., 50, 
280(1926); Chem. and Ind., 45B, 537 (1926). H. H. S. 


Manufacture of sodium chromate. N.F. Yusuxevicu. Trans. Inst. Econ. Min. 
Russ., 13, 1-29(1925); Chem. and Ind., 45B, 537(1926).—When chrome iron ore is 
roasted with Na2CO; and CaO, formation of chromate at 700° is slow, but at 1160° 
95 % of the Cr is oxidized in } hr. H. B.S. 

Temperature of paramorphic transformation of cristobalite. R. Wert. Compt. 
rend., 182, 1165-67 (1926).—Transformation never begins below 220° in cristobalites 
prepd. above 1400°. On the other hand, cristobalites prepd. at a very low temp. may 
have an elevated point of transformation. The substance is unstable. The low point 
of transformation is attributed to the presence of variable amts. of impurities. 

A.) 

The plasticity of clay. A. von BarAnorr. Z. tech. Physik, 7, 191-92(1926).— 
Some previous conclusions were verified by compression of a clay cylinder. It is shown 
in a triangular diagram for the ternary mixt. clay-sand-water that plasticity is limited 
on one side by a “‘pap”’ region, on the other side by crumbling mixts. Expts. are tabu- 
lated on compression of several mixts. (C. A.) 

Action of silica upon metallic sulphates. MLLE. GERMAINE MARCHALL. Bull. 
soc. chim., 39, 401-8 (1926).—At high temp. SiO: displaces SO; from sulphates of Ca, 
Ba and Mg because of the latter’s volatility, although the reactions are extremely 
endothermic (—99.2 cal. for CaSO,4, —122.3 cal. for BaSO,). At the temps. employed 
SO; is largely dissocd. into SO, and O. Gradual cooling in contact with the vapor 
regenerated the sulphate, so that the equil. pressures could be measured by the static 
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method. These pressures were considerably higher than the decompn. pressures of 
the sulphates alone (cf. C. A. 20, 346). The dry sulphates and SiO, were powdered 
together extremely finely. The temps. at which the pressures reached 10 mm. when 
heated alone and with SiO. were, resp., for CaSO, 1235°, 1105°; BaSO, about 1800°, 
1255°; MgSO, 1030°, 875°. The practical application in obtaining H,SO, and CaSiO, 
for cement clinker from gypsum is suggested. (C. A.) 
Viscosity and its estimation. W.M.Seaser. Ind. Chemist, 2, 243-48(1926).— 
Measurement of viscosity is of the greatest importance in (1) adhesives, (2) soaps, (3) 
molten glass, (4) petroleum products. The “‘poise,”’ the scientific unit of viscosity, 
is the unit force required to overcome the “‘drag.”’ This is difficult to measure directly, 
hence the rate of flow through an orifice (intimately connected with the viscosity) is the 
method employed in common instruments. The abs. viscosity is shown by the formula 
wgdhrt/8 Vi where d is the density of the liquid, / its head, r the radius of the orifice, 
1 the length of the orifice and ¢ the time for vol. V to flow out. All quantities in c.g.s. 
units. In most commercial instruments the hole is short and large corrections must be 
applied in calcg. the abs. viscosity. The Redwood, Saybolt Universal and Engler 
instruments are described and discussed. Simple and convenient methods of detg. 
relative viscosities are given. A table of conversion factors for and the effect of temp. 
on the 3 instruments mentioned above, are given. Standardization of instruments 
and viscosity values as a guide in blending oils are discussed. (C. A.) 
The water-soluble constituents of washed china clay and their influence on the 
most important properties of kaolin in practice. E.Sempacu. Ber. deut. Keram. Ges., 
5, 225 (1925); J. Soc. Glass Tech., 9A, 222.—The soly. in water of washed kaolins was 
small. Under the conditions and duration of the test, the 10 kaolins investigated gave 
a soly. of 0.028-0.115 % in cold, and 0.032-0.203 % in hot exts. In general, the fine- 
grained kaolins contained more water-sol. material than the coarse-grained. There 
was usually a close agreement between the results of anal. of the dried residues of the 
exts., which contained mainly org. matter, CaO and Na,O+K;0, and, in much smaller 
quantity, SO;, Cl, MgO, Fe:O;, and Al,O;. Prolonged washing or the use of hot water 
increased the proportion of silicic acid in the ext. The kaolin could not be washed 
perfectly free from electrolytes. The kaolins after treatment were less hygroscopic 
and had a smaller drying shrinkage. Ca and Mg, by their pptg. action reduced the 
tenacity of the material, but this could be arrested by the addn. of a very small quantity 
of soda. The actual influence of Ca and Mg was so small that it was not necessary to 
avoid using them for the industrial production of washed kaolin. (C. A.) 
The determination of plasticity in kaolins and clays. R. RieKE AND E. SEMBACH. 
Ber. deut. Keram. Ges., 6, 111(1925); J. Soc. Glass Tech., 9A, 317-18.—The 5 raw ma- 
terials tested were 2 washed kaolins from Zettlitz and Schnaittenbach, a china clay, and 
2 very plastic clays from Lothain and Niesky, resp. These materials were tested in 
their pure state, and with the finest sand added. Pfefferkorn’s method was used for 
detg. the plasticity, but it was found that the plasticity was not always proportional 
to the water content of the sample. The a-value was detd., namely, the quotient of the 
height of a standard block after deformation, into the original height of the block, before 
deformation by a standard weight. The results were summarized in a table as well as 
graphically. The mean deformation value(a) was 1.75 for Zettlitz and for Schnaitten- 
bach kaolin, but for Lothain and Niesky clays was about 1.40. It appeared that there 
was not a deformation value which was indicative of the best plasticity, as Pfefferkorn 
had assumed. Further, the addn. of the sand was not consistent in its effects; but the 
less plastic bodies needed more water to give the same plasticity, and this no doubt 
was the explanation of the “‘flow’’ of lean clays on standing. This property could be 
reduced by the addn. of very fine particles to fill some of the spaces occupied by water; 
if these particles were clay particles they would occlude this water more satisfactorily 
than if they were quartz. (C. A.) 
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The mathematical relations between mixing proportions and Seger formulas for 
porcelain glazes. A. Prarr. Ber. deut. Keram. Ges., 6, 1-16(1925); Chem. Zentr., 
1926, I, 762.—A formula is given for calcg. the Seger formula of a glaze obtained by 
mixing 2 known glazes in given proportions. From this is derived a graphical method 
for obtaining the Seger formula of a mixt. of 4 glazes. With the aid of such mixts. 
every other glaze is readily calcd. (C. A.) 

Salts and complex compounds of quadrivalent vanadium. ARTHUR ROSENHEIM 
ANDH.Y.Monc. Z.anorg. allgem. Chem., 148, 25-36 (1925).—Alkali vanadyl sulphates 
prepd. by dissolving alkali metavanadates in H,SO,4 decompose H2SO, as follows: 
aviV=villiv’. The crystd. acid V203;(SO4)2 is obtained and crystd. salts of the 
formula M.[V(SO,4)2] (M=NHz,, K, or Na). Vanadyl sulphate behaves in a similar 
manner. The structure of salts of the type M2[(VO)Ra]+aq. (R=tartrate, salicylate 
radical) and the newly prepd. vanadyl hydroxynaphtholate and pyrocatecholate is similar 
to that of the pyrocatecholates of bivalent metals V is bivalent. Several addn. compds. 
with org. constituents are prepd. and a TI salt. «Cc. A.) 


BOOK 

An Introduction to Surface Chemistry. E.K.Ripgar. London. Pp. 336. Price 
18s. net. Cambridge University Press, Fetter Lane, E. C. 4. Work commended in 
Chem. News., 133, 78-79 (1926). &. P. 

PATENTS 

Process of producing barium chloride. Anton Jani. U. S. 1,593,902, July 27, 
1926. The process of producing barium chloride which comprises preparing a soln. 
containing barium sulphide and barium hydrosulphide, adding thereto solid barium 
chloride, and treating the soln. with an alkali metal chloride. 

Process of deflocculating solids. GrorGE W. AcuEson. U. S. 1,595,052, Aug. 3, 
1926. Process of treating solid bodies to prepare particles of colloidal dimensions, 
comprising deflocculating and re-flocculating the said solid by attrition with an organic 
deflocculating agent: and thereafter peptizing the re-flocculated aggregates. 

Method of separating cobalt from nickel. WittiaAm J. HarsHaw. U.S. 1,596,253, 
Aug. 17, 1926. In a method of sepg. cobalt from nickel, the step which consists in 
electrolyzing a sol. lead compd. present in a soln. of salts of said first-named metals, 
whereby lead dioxide is formed, the latter thereupon reacting with the cobalt to form 
cobaltic hydrate. 

Manufacture of oxide pigments. Joun R. MacMitan. U. S. 1,596,363, Aug. 
17, 1926. The process of making iron oxide pigments which comprises electrolyzing 
salt soln., passing the evolved chlorin into contact with water and iron under circum- 
stances giving a ferrous chlorid soln., precipitating the ferrous chlorid soln. with liquor 
from the cells containing caustic soda, separating the ppt. from the mother liquid, oxidiz- 
ing the ppt. and returning the mother liquor for renewed electrolysis. 

Process of manufacturing arsenates. JoHn D. JENKINS AND EUGENE F. BERGER. 
U. S. 1,596,662, Aug. 17, 1926. A process of making arsenates of the alkali metals 
which consists in dissolving white arsenic in a weak alkali soln. and oxidizing the alkali 
metal arsenite thus formed to alkali metal arsenate in the presence of copper in the soln. 
as a catalyst. 


General 


Address to the American Ceramic Society. FRANK West. Bull. Amer. Ceram. 
Soc., 5 [8], 335-38(1926).—A discussion of the need for research, particularly in the 
field of refracs. due to non-uniformity of raw mats. The organization of the British 
Ceram. Soc. and research organizations is explained and discussed. Need of engineering 
skill and scientific methods of control of processes are essential to the success of business. 


E. J. V. 
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Improvement in the Italian industry. Jonun B. Osporn. Amer. Glass Rev., 45 
[46], 27(1926).—Technical improvements in mach., increasing substitution of mech. 
for hand labor and intense activity in the bldg. industry have helped develop the Italian 
glass industry considerably recently. E. J. V. 

Efficiency is greater as size of plant grows. Anon. Nat. Glass Budget, 42 [13], 
12 (1926).—A survey of productive efficiency made by the Industrial Conference Board 
shows that the size of a plant tends to increase the general efficiency in production. 

E. J. V. 

Why glass, enamels, clays are grouped in ceramics. Anon. Nat. Glass Budget, 
42 [13], 24 (1926); see also Bull. Amer. Ceram. Soc., 5 [7], 301-304 (1926).—By defini- 
tion, ceram. is the science, technology, and art of mfg. ware of silicates. Because 
glass, enamels, and clays are silicates of alumina and other oxides, they are grouped in 
ceram. Ref. is made to phys. properties of mat. used in the ceram. trade and how they 
differ in their various manuf. processes. BE. J. ¥. 

Defective chimneys. F. W. Preuss. Tonind. Ztg., 50, 199-200(1926).—P. 
discusses defects of chimneys caused by lighting and claims that the damage is caused 
by the displacement of air caused by the lighting. He recommends placing lightning 
rods on the side of chimney exposed to storm (the west side in this case) so that it may 
act as a brace for the chimney as well as a lightning protector. H. G. S. 

Production and the production engineer. G.W. Tripp. The Engineer, 142, 56-57 
(1926).—Discussion of forms for keeping data records of production. E. E. P. 

The timbering of trenches, shafts, and tunnels. C. G. Kent. The Engnieer, 
142, 67-69(1926); Ibid., 142, 81-84(1926).—Descriptions of construction methods, 
accompanied by illustrations. E. E. P. 

Technical education in clay working. Anon. Brit. Clayworker, 34, 356-57 (1926).— 
The lack of any means of giving tech. training in the fundamentals of the clay industry 
to the youth of today is a big handicap to the industry, as, since the apprentice system 
has largely disappeared in the clay industry, there is a shortage of young workers who 
have the necessary training to become really skilled foremen and works managers. 
A codperative system of lectures given by highly trained men might aid greatly in 
remedying this situation. H. G. S. 

Note on a new method for the determination of porosity. P.B.Ropinson. Brit. 
Clayworker, 34, 367 (1926).—Instead of using the old method of detg. the porosity of 
brick by means of soaking the sample overnight in a vacuum dessicator under reduced 
press., which method often failed to completely saturate the brick and produced results 
which were untrustworthy; a small sample (30 g. to 60 g.) may be weighed, coated with 
an impervious layer (about } in. thick of plasticene) the density of which has previously 
been determined, and the sp. gr. of the brick obtained by any of the usual methods and 
by a calcn. from the formula: P=100(1—D/S)% where P =porosity, D=density of 
brick, S=sp. gr. of powdered brick; the porosity is obtained. Care must be taken to 
avoid errors due to abrasion of the sample, the coating not being continuous or air 
bubbles clinging to the plasticene and to the thread. The bubbles may be removed 
with a camel’s hair brush. H. G. S. 

The purification of steam. Anon. Brit. Clayworker, 35, 14(1926).—An improved 
type of steam separator and drier which has been placed on the market gives at the 
boiler stop valve absolutely clean steam with less than 0.5% moisture. The app. 
consists of two light cast iron boxes placed horizontally in the boiler above the water 
level and connected to either side of the steam delivery pipe. The boxes are connected 
underneath by a pipe and are entirely closed except at both the flat sides which are 
constructed of a number of rows of narrow vertical metal gutters or partitions having a 
slit space between, the openings being staggered in 1 row as compared with another. 
The steam passing through both sides of the boxes is split up into hundreds of thin 
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streams of films, each of which is forced to go through a slit, impinge on the flat surface 
of a gutter baffle immediately opposite, move sideways to the next slit and so on. All 
the impurities, both of H,O and solid matter, being much heavier than the gaseous steam, 
strike against the baffles and run down the gutters to the bottom of the boxes where 
they may be drawn off at intervals in the form of a brown mud through a pipe which 
extends through the front of the boiler. H. G. S. 
Preparation and use of industrial special sands. W.M. WeIceL. Trans. Amer. 
Inst. Min. Eng. (Advance copy) (1926); Chem. and Ind., 45B, 471 (1926).—A description 
of the methods of washing and screening Amer. sands for special purposes, e.g., filter 
beds, abrasives, cements. In all cases the elimination of clay is essential, and a low 
content of iron oxide is necessary if the product, e.g., sodium silicate, is to be of good 
color. After washing, sands are dried before grading, and are dispatched dry. 


H. H. S. 
Elimination of waste in industry. W.C. WeTHERILL. Jour. Frank. Inst., 202, 
1-22 (1926). H. H. S. 


BOOK REVIEWS 


Clays and Shales of Michigan and Their Uses. GrokGe G. Brown. Publication 
36, Geological Series 30, Geological Survey Division of the Department of Conservation, 
State of Michigan, R. A. Smith, State Geologist. 

This monograph records the results of four years of field and laboratory studies 
by Dr. Brown of the University of Michigan. More than 300 deposits of clay and shale 
were visited, some 240 sampled and 177 firing tests and 50 analyses were made. These 
were supplemented by 37 firing tests and 88 analyses made previously. 

Special chapters are devoted to the origin, character, and ocurrance of clays, methods 
of prospecting, preparation and firing. 

Although relatively poor in good clays and shales this report reveals possibilities 
of more brick manufacturing in Michigan. 

The text is well written and illustrated, and the references to existing literature are 
well selected. 

Deductions and conclusions are conservative and trustworthy. Descriptions and 
illustrations of modern manufacturing methods are good and quite complete. 

The book contains 444 pages including ample cross-reference index. 

This work is presented as a thesis in partial fulfillment of the requirements for the 
degree of Chemical Engineer in New York University and is a fine illustration of what 
results are possible when university facilities are employed as they might be if the 
ceramic interests were organized to collaborate with the universities. EpITor. 

Clay Products Cyclopedia and Equipment Catalog. 3rd edition issued January 1, 
1926. Price $3.00. Industrial Publications, Inc., Chicago, Ill. This is a splendid 
compilation of notes and data of interest especially to heavy clay products manufacturers 
but of value to all ceramists. 

Besides description of equipment, list of trade names of clay products, notes on 
ceramic associations, book reviews and statistics on clay product prices, production and 
value, sections of this cyclopedia are devoted to (A) Executive and office, (B) Plant 
construction, (C) Power, (D) Fuels, (Z) Conveying and transporting, (F) Clays, 
minerals and tests, (G) Drying, (H) Kilns, (J) Clay Winning, (J) Heavy Clay Prepara- 
tion, (K) Heavy Clay Machine and Producing, (L) Heavy Clay Manufactured Prod- 

‘ucts, (M) Pottery Clay Preparation, (N) Pottery Molding, (O) Pottery Glazing 
and Decorating, (P) Pottery Manufactured Products. 

Engineering data and formulas useful in millwrighting and shop managing are 
explained in detail. Best methods of testing materials and products are given with 
references to literature. 


CERAMIC ABSTRACTS 335 


This would be a valuable addition to the library of any ceramic worker and not 
alone one in clay. EpitTor. 

Boiler Furnace Refractories. E.B.Powrtt. Contributed by the Power Division 
and presented at the annual meeting, New York, November 30 to December 4, 1925, 
of the American Society of Mechanical Engineers, pages 839-948 inclusive of the 1926 
Proceedings of the Society. The paper covers (1) characteristics of refractory materials, 
(2) description of manufacturing processes, (3) service conditions, (4) properties of 
refractories for boiler furnacés, (5) tests of refractories, (6) special refractories. Ten 
tables and 56 illustrations are used. It is a critical analysis of the refractories and 
the processes by which they are produced, and also a statement of service conditions in 
boilers. Forty citations are made to published records of information. This paper 
is well written and P. has analyzed and applied the best and latest fundamental informa- 
tion to the problem of boiler refractories. Epitor. 

Table Annuelles de Constantes et Donnees Numeriques de Chimie, de Physique 
et de Technologie. Secretaire general: Co. Marie. Vol. 5, 1917-22, Part II. 

General topics which are included in this volume are indicated by following list of 
chapters: Atomic properties and electrons, X-rays, radioactivity, cosmic physics, 
atomic weights, molecular weights, transition points, diffusion-effusion-osmosis, solu- 
bility, thermochemistry, chemical equilibrium, velocity of reaction, photochemistry, 
photography, conductivity of electrolytes, electromotive forces, colloids, crystallography 
and mineralogy, organic chemistry, essential oils, oils, fats, and waxes, animal physiology, 
vegetable physiology and chemistry, engineering, metallurgy—I. Technological data 
for metals and alloys. II. Mechanical constants, and supplement. 

Special topics which are of particular interest to ceramists are as follows: Diffusion 
of H,A,N, through silica glass; H,He through silica glass and other glasses; heat of 
crystallization of silica, heat of adsorption of organic liquids by fullers’ earth, kaolin, 
and animal charcoal. Adsorption of gases by silica, glass, mica, by fullers’ earth, soils. 

Coagulation: The suspension of clay and silicic acid, the elasticity of quartz and 
various minerals, and thermal conductivity of crystallized salts, of silica, quartzite, 
mica asbestos, and talc; refractive indices of crystals and disilicate barium crown glasses, 
absorption of ultra-violet rays by quartz and mica, and modulus of elasticity of con- 
crete. 

Under the head of Engineering the following mechanical constants are discussed: 
1. Mechanical constants, specific gravity of timber, strength of timber, modulus of 
elasticity of concrete, physical properties of cement, effect of fineness of cement, effect 
of setting in steam, effect of pressing out water, effect of storage, influence of method of 
curing test specimens of concrete, effect of age upon concrete, effect of speed in increasing 
load on concrete, concrete road aggregates, high silica Portland cement, effect of mag- 
nesia content on cement, effect of various admixtures to concrete, solubility of Portland 
cement, thermic constants of concrete, effect of moisture on concrete, pressure against 
forms of concrete, economical proportions of concrete, wear test of concrete road aggre- 
gates, bibliography of cement, mortar and concrete, silica and magnesia cement, tests 
in sea water of hydraulic cements, slag concrete strength, mechanical properties of 
plaster, effect of various admixtures, bibliography of lime and plaster, various properties 
of silica bricks, effect of weather on refractory bricks, mechanical properties of various 
refractories, bibliography, mechanical properties of porcelains, effect of an addition of 
dolomite to porcelain, effect of molding process upon porcelain, effect of various consti- 
tuents upon electrical porcelain, absorption of sodium hydrate by kaolin, bibliography 
on porcelain, effect of various fluxes upon terra cotta, sand-lime bricks, bibliography 
of clays and clay products, relation between density and composition, solubility of 
enamels in acids, analysis of graphite, angle of repose of sand, road building materials, 
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ballast, mechanical properties of marble, various data, pyrometry—thermoelectric 
pyrometers, steam—specific heat of superheated steam, cooling speed in hardening 
process, thermal conductivity of insulating and other materials, effect of scale on evapo- 
ration in steam boiler, expansion coefficients of some enamels, clay bricks—shrinkage, 
crushing strength at high temperatures, change of thermal conductivity in relation 
with temperature difference between two faces of a test-piece, thermal conductivity and 
diffusivity, specific heat at high temperatures, heating and cooling curves of Japan 
kaolinite, fusibility of fire clay, effect of various additions, melting points of some felds- 
pathic frits, viscosity of blast-furnace slags, enamels for high fire porcelains, glass and 
quartz—variation of static friction with temperature, annealing of glass, and bibliog- 
raphy of thermic constants. 

Coefficient of expansion: of insulating materials, of electrodes of arc lamps, specific 
heats: pyrex glass, silica and silicates, insulating materials, petroleum and various oils; 
thermal conductivity of insulating materials and building materials, melting point 
curves for mixtures of alcohol and of water (non-freezing mixtures for radiators of 
motor cars); reflecting power of pigments as dry powders; resistance of insulators and 
of coke briquettes; variation with high frequency of the electric conductivity, of the 
dielectric constant of following substances: blotting paper, crystal glass, vulcanized 
rubber, gutta percha, marble, slate. C. W. PARMELEE. 

Book on Porcelain Enameling. Points out the future of porcelain enameling. 
Describes present improved manufacturing conditions over old methods. Published 
by The Ferro Enamel Supply Co., Cleveland, Ohio. 

Booklet on Burning Equipment. Illustrates different type of alloy firing equip- 
ment for firing porcelain enameled ware in the furnace. Published by The Ferro 
Enamel Supply Co., Cleveland, Ohio. 
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EDITORIALS 


USE AND MISUSE OF SCIENTIFIC DATA 


Schott made valued scientific contributions to glass technology. 
His researches were as exact as the available tools would permit, but 
his scientific acumen in planning, executing, and making practical 
applications were ahead of his time. Appreciation of his work is grow- 
ing. He stands as one of the greatest scientific analysts and synthesists 
of glass of definite properties and for specific purposes. 

Seger is revered for his exact analysis and synthesis of clay products. 
He sensed the chemical relations and reactions. One wonders what he 
would accomplish with the present-day tools and exact knowledge. 

The scientific investigators of today are accomplishing a great deal. 
The only wonder is that so few exact ceramic data are being determined 
today by those who are specializing in ceramics and that most of the 
fundamental information of interest to ceramists is being developed by 
pure science investigators having no special interest in ceramics. 

Very evident it is that if more of the investigators who are equipped 
with the training and aptitude for scientific researches were engaged 
in determining exactly the constitution and physical properties of 
silicate melts usable in the ceramic industries, ceramics industrially 
would be given impetus in an accelerating rate, proportionate to the 
number of investigators with skill and opportunity to show ceramic 
application of their findings. The great debt of the glass industries to 
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Schott and of the clay industries to Seger gives evidence of the benefits 
the ceramic industries would derive if scientific investigators were set 
apart to work out basic facts regarding ceramic materials and their 
compounding for specific purposes. One need only consider the very 
practical and essential service rendered by the pure scientists in Ameri- 
ca’s war time production of optical glass to realize what value there is 
in having well-equipped scientific investigators focusing their efforts 
on specific industrial problems. 

Who will finance such a corps of scientists and where shall they 
be employed? A natural question this, but by ceramists seldom 
answered. The du Ponts, the American Telephone, the Corning Glass 
Works and several other large aggressive industrial concerns have 
given answer to this question, not only by setting apart Fellows to do 
pure science investigations, but also by financing pure science work 
coéperatively in universities. Our national government has answered 
this question in part by establishing bureaus where scientists can 
devote their attention to purely scientific investigations. The National 
Research Council and the Engineering Foundation have raised money, 
and now Secretary Hoover is raising millions with which to finance 
pure science investigations. To ceramists, the Geophysical Laboratory 
is well known for determining exact fundamental data which is of 
direct value to ceramists. Of the practical usefulness of fundamental 
science investigation there is abundant evidence and where and how 
they should be conducted, the American industrialists are well informed. 

But consider please, the sparsity of fundamental science work 
being conducted in ceramics. It is lamentable that the number of 
ceramic industrial concerns who have interest in pure science investiga- 
tions is so small as to be almost negligible in comparison with the 
numbers of interested concerns in other lines. 

We must deplore the fact that the small allotment of $125,000.00 
allowed the Bureau of Standards for ceramic work is for the most part 
spent on empirical investigations and in coéperatively solving problems 
which are not scientific. We hail with encouragement the strong and 
unquestionable stand which A. V. Bleininger, Chairman of the Advisory 
Committee on Ceramics for the Bureau of Standards, has taken for 
devoting the maximum amount of this pitifully inadequate ceramic 
appropriation annually to fundamental research. 

Having taken this stand in support of devoting the ceramic appro- 
priation of the Bureau to investigations of fundamental problems, the 
next move is the securing of persons qualified by training and aptitude 
to do fundamental science work. The Bureau has some who are thus 
qualified. There should be more of such men in the Ceramic Division. 
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It is going to be a wrench of no small magnitude for the Ceramic 
Division of the Bureau to change from the empiric to the scientific, 
but the earlier this is done the better served will be the ceramic in- 
dustries who are taxed to support the Bureaus. 

Ceramic research has suffered of late because Bureau men and others 
who are respected for their accomplishments have misused fundamental 
science data and concepts. The calculations based on Schott’s work 
on the effect of oxides on the coefficient of glass is an example. Schott 
worked with glasses of simple constitution. In these the oxides had a 
direct additive effect on the coefficient of expansion. It is a breach of 
judgment to expect oxides to have this same direct additive effect in 
glasses of complex constitution, for in these the properties are not 
those of the oxides added but of the mineral constituents formed. The 
coefficient of expansion of enamels and glazes cannot be calculated 
by Schott’s factors. 

Another case of misuse of fundamental data is that of explaining 
crazing on basis of expansion differences. Seger’s rules, themselves in 
error, have been misused. A relief model with the expansion data of 
vitrified mixtures of feldspar, clay, and flint as altitudes would show 
peaks, valleys, and plateaus much like a relief map of a county in 
Pennsylvania. A practical glaze test on a series of bodies having these 
extreme differences in expansion would readily show that difference 
in coefficient of expansion of the glaze and body is only one of the 
factors and probably not the most influential in causing crazing. 

Examples could be multiplied. It is apparent that the ceramic 
industries need scientists skilled and with judgment in making applica- 
tion of fundamental data. Intelligent use of fundamental data is of 
importance, but this intelligence will not be generally had until in 
ceramics there are more fundamental investigations being made. 


OUR ANNUAL MEETING 


Next February during the week of the 14th in Detroit this SocIETY 
will convene for its twenty-ninth Annual Meeting. Each of the seven 
Divisions will have a program of papers describing plant application 
of much new engineering and science information. This SOCIETY is 
essentially a codéperative exchange bureau of technical experience and 
findings, and the Annual Meeting is an occasion for personal and 
collective conferences with fellow ceramists. 

“The value of experience is equal to the cost of duplicating it.’’ 
Each of us is limited as to the experience which is possible by our own 
effort. The hermit has the least and he who gets about among his 
fellows has the largest opportunities for experience. The peep beyond 
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the rim of one’s rut while exchanging ideas with fellows from other 
shops and kindred industries is fraught with inspirational opportunities. 
Those who care to make progress cannot afford to miss peeping beyond 
the rim of their rut at the Annual Meeting of this SocrETy. 

Participation in the programs of this annual ‘‘seven-meetings-in-one”’ 
is a privilege. If there is an element of duty in program participation 
it is to oneself. If you want a drastic searching of the limits of your 
information on a given subject just put it into the form of a paper. 
This will educate self and invite an exchange of ideas by fellow ce- 
ramists, the value to you of which cannot be estimated. If you have a 
problem on which you wish more information, just clear and organize 
your mind to present logically that which you know. The gaps in your 
knowledge and in your reasoning will be revealed, but take courage 
for it has always been only by such procedure that our best thinkers 
and doers have accomplished their purposes. 


THE SUMMER MEETING 


Another Summer Meeting of this SociETy is now history. About 
one hundred and fifty members registered and seventy-five attended 
the technical meeting. The local committee was royal in its efforts to 
care for every want of the visiting members. 

Several acquaintances and friendships were made at this Meeting 
which will be lasting. These personal friendships mean a great deal 
to one who wishes to make advances in his vocation. 

The Sesqui-Centennial is excellent in many respects. It is worth 
the time and expense to see it completely. The ceramic exhibits are 
good although most largely commercial. 

Much of value could be reported of this Meeting, but only one 
thing will be mentioned here and that is the importance in America 
of collegiate instruction in ceramic art. In art we include in our thinking 
the science and technology required to produce ceramic ware of dis- 
tinction as outlined by the Committee on Education of this SOCIETY. 

The exhibits of the ceramic schools of Japan and Spain were of 
particular interest in that the students were instructed in the forming 
and decorating of decorative and utility wares of many sorts and also in 
the technology of compounding of the bodies, glazes, and colors 
required. The pupils will not be decorators and designers only, but 
producers. Their art conception was supplemented by knowledge and 
skill in production. 

The underglaze decorated vases and plaques made by the Near East 
Relief Orphans in Jerusalem were attractive in design and color. 
They had distinction and would not be out of place in any collection. 


EDITORIALS 385 


The interesting fact about their pottery was that each piece was 
formed by hand by boys and decorated by girls, all of them under the 
age of sixteen. In comparison much of the ceramic product of American 
school children seen by the writer is greatly inferior. 

The influence of this sort of ceramic art training on their capacity 
later to produce distinctive wares for the market and the influence of 
this training of youths on their appreciation of what ceramic ware can 
and should be will be a large factor in the ceramic progress of Palestine. 

We wonder why there is not a concerted move to raise the standard 
of ceramic work in the public schools of America. This already is one 
of the leading issues of the Art Division of this Society. Its effort 
has found fruitage so far in the proposed ceramic art course at Ohio 
State University where school instructors in ceramic art will be trained. 

If the 1926 Summer Meeting of this Socrety had only this one 
important lesson driven home by what the members saw at the Sesqui- 
Centennial Exposition the Meeting would be worth while. We need 
ceramic art training in America that embraces both technique and 
technology. 


PAPERS AND DISCUSSIONS 


THE TYPE OF RESEARCH FOR GOVERNMENT 
AND UNIVERSITY LABORATORIES' 


By A. V. BLEININGER 


The prominence which research work has achieved within recent 
times makes it seem proper that we discuss what we mean by research 
in general and what should be the function of governmental and 
university laboratories which are equipped for work in the ceramic 
field. 

Research is a much abused word and has come to cover a multitude 
of activities some of which are difficult to recognize as coming under 
this heading. I believe that all of us agree to the proposition that 
governmental laboratories should conduct researches which are of 
a scientific character, in distinction from economic and factory in- 
vestigation. This means that we must approach the methods and 
operations of pure science as closely as is feasible and that empiricism 
should be ruled out as much as is possible. That all of us have been 
guilty of much empiricism in the past we acknowledge freely. Likewise, 
I believe we agree that the ways of empiricism have been found to be 
devious and unsatisfactory so that, many years after the time of Seger, 
we are still floundering in the morass of doubt. Many of our deductions 
have been built on wrong premises with the result that much of our 
present research is neither of scientific nor practical value. But we 
must not forget that ours is one of the most difficult and obscure 
subjects of study, rendered complex by many conflicting conditions. 
Similar conditions prevail in other industries and we need but cite the 
metallurgical and the rubber industries which but recently have begun 
to emerge from a state of unadulterated empiricism. 

Let us see on the other hand how we would fare by approaching the 
study of ceramic materials and processes only from the standpoint of 
pure science and disregarding the vast store of accumulated practical 
experience. I fear we would scarcely fare better than with downright 
empiricism. The generalizations of science are difficult to apply to 
our complex conditions. We need refer only to the difficulties en- 
countered by the physical chemist when he leaves the field of the 
dilute aqueous solutions and ventures into the field of concentrated 
solutions. His generalizations break down woefully. Again, when 
_ working in the field of silicates the chemist is distinctly at a loss without 
the powerful aid of other sciences such as microscopic petrography. 
In brief, the sluggish and complicated systems with which we must 


1 Presented at the Summer Meeting, AMERICAN CERAMIC Society, Philadelphia, 
Pa., Sept. 1, 1926. 
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deal do not respond readily to physical-chemical attack and offer a 
hopeless outlook unless illuminated by intimate knowledge of the 
results obtained in mass operation, that is, by industrial experience. 
Mineral chemistry has ever been the stepchild of the mother science 
and the early enthusiasm of Berzelius, Woehler, Friedel, Wollaston, 
Haiiy, Freny, Deville, Daubree, Bischof, and others has found no 
large following. It is comparatively recently that it has found a home 
in the Geophysical Laboratory. 

How, then, are we to approach our research work? It would seem 
to the writer that this might best be done through the use of the 
methods and tools of pure science but in close coérdination with the 
experience of industry. The industrial point of view should guide us 
not only in selecting the problems of most vital import but also as 
to the limits of accuracy within which we should operate in a given 
problem. The broad scientific-industrial viewpoint should ever be 
maintained and with tolerance for the opinions of both the scientist 
and the industrialist. That this is not impossible we see exemplified 
in the researches of the General Electric Company, and other insti- 
tutions where work of the highest scientific merit proceeds in parallel 
with problems of an engineering nature. 

With reference to the research laboratories of the federal govern- 
ment, the states, and the universities, may we not ask that they be 
placed upon the basis of the fundamental sciences? May we not ask 
that they concern themselves not with problems of apparent industrial 
interest but with those which are truly basic? For after all, the greatest 
good to the industries can come only from researches which are scien- 
tifically correct. It is essential in this connection that the personnel 
of our laboratories be properly qualified to conduct researches on this 
plane, under the advice of sympathetic industrialists. But I would not 
put such work under industrial control and should insist upon retaining 
that freedom from restraint and the academic liberty which is so vital 
to every scientific worker who is worth while, and without which he 
would be wretched. 

If investigations in applied science of a more strictly utilitarian 
character are to be maintained and supported by the industries it is 
but fit and proper that they should control them. The more of this 
kind of activity there could be created the better it would be for all 
concerned since it would supplement the scientific work. Bancroft but 
recently has advocated the founding of two research institutions for 
colloid chemistry, one for purely scientific and the other for industrial 
work. 

The attack upon the basic principles of our field evidently would 
involve, first, the use of all the scientifically accurate weapons of 
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physics, chemistry, and engineering, and, second, the strict isolation 
of the problems as systems of a well-defined character. This would 
mean the elimination of all hopelessly complex problems which at 
present are impossible of solution and which unfortunately include so 
many of our empirical investigations. It will be necessary to restrict 
the work to the simplest possible cases. The program would then 
involve the application of precision measurements to the cardinal 
physical and chemical properties, such as the mechanical strength 
considered from more than the ordinary angles, thermal expansion, 
specific heat and thermal conductivity at the higher temperatures, 
chemical activity, viscosity in its broadest meaning, and. the study 
of the microstructure by means of petrographic examination and 
X-ray spectra. 

Some think that a large number of basic materials should be studied 
in this way but the writer should prefer the thorough examination 
of a limited number of well chosen, typical specimens. 

An amply ambitious, tentative program might be set down as follows: 


1. The physical and chemical properties of typical clays in the raw state. 

2. The physical and chemical properties of typical clays in the fired state. 

3. The properties of quartz, feldspar, and of all the other chief accessory minerals 
in the raw and the fired states. 

4. The physics of drying. 

5. The physics and chemistry of the phenomena taking place during the firing of the 
typical clays and simple bodies. 

6. The physics of heat application and distribution. 

7. The fusion phenomena and mutual solution of the simple mineral mixtures, 
including the consideration of the softening and melting temperatures, the effect of 
time, viscosity, and molecular structure. 

8. The properties of the simple fused silicates and borates in the glass and the 
crystalline states, embracing the principal oxides. 


A few explanatory remarks might perhaps not be out of place. 

1. The properties of clays in the raw state have been divided from 
those of the fired clays because they involve a different class of measure- 
ments of a peculiar kind, such as fineness, plasticity, hydrogen-ion 
concentration and absorption which come within the domain of colloid 
chemistry. 

2, 3, and 4 need no particular amplification. 

5. Here we refer to phenomena which occur during the firing 
process, such as shrinkage, heat absorption, gas formation, velocity of 
changes, solution and crystallization phenomena, changes in molecular 
and gross structure, and effect of composition of furnace gases. 

6. Reference is had here to the puzzling conditions of heat distribu- 
tion which can be solved definitely only through the study of a con- 
trolled furnace system which makes possible the regulation and deter- 
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mination of the quantity of fuel, volume of air, composition of the 
gases, temperature distribution, pressure, resistance to flow, heat 
absorption, and other constants. These fundamental data cannot be 
obtained on any commercial kiln. It is almost unbelievable that such 
vital information is not available at the present time. The theoretical 
data available in text books on chemical and metallurgical engineering 
lead to absurd results. 

7. Here we have in mind the study of the peculiarities of fusion 
processes which differ widely as to rate, heat absorption, fusion tem- 
peratures, fluidity, solution and evolution of gases, separation of 
phases, etc. In order to secure fundamental information concerning 
the most important silicate mixtures from the standpoint of the glass, 
the enameled metal and the clay industries it might be desirable to 
work with relatively simple mixtures in which emphasis is placed upon 
the basic and not the acid constituents. For practical purposes the 
latter might be kept constant. Thus, we are not so much interested 
in the effect produced by variations in silica, boric acid, and alumina 
as we are in the properties of the constituent bases. Knowing the 
behavior of the latter we could easily extend our information to varia- 
tions in the content of the acid constituents. 

To illustrate this point the writer might cite an example relating to 
a type of glaze common to the pottery and tile industries which is as 
follows: 


0.20 KNaO 
0.20 PbO 0.25 Al,0; 

2.50 SiO 
0.47 CaO 0.30 
0.13 ZnO 


Here we care but little to know about the variations in the results 
obtained with variations in the amounts of SiOz, Al,O;, and BO; but 
we need to know most urgently the thermal and other behavior of the 
borosilicates: KNa 0.25 Al.O3, 0.30 BsO;, 2.5 Si0e; PbO 0.25 Al.Os, 
0.30 2.5 SiO.; CaO 0.25 Al,O3, 0.30 2.5 and ZnO, 0.25 
Al,O3, 0.30 B2O3, 2.5 SiOz. Knowing the behavior of these borosilicates, 
each with a single base, we are quite certain that the properties of 
their mixtures will be additive. In the case of glasses, enamels, and 
other typical glazes other constant values for the acid constituents 
which conform to the conditions could be adopted. Unless some such 
simplification is used the amount of work necessary to secure a working 
knowledge of these systems would be enormous and many of us could 
hardly expect to see any definite results in our life time. In the course 
of time the system would be reduced to the basis of the constituent 
simple oxides. 
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8. Under this heading there is included the study of the physical 
properties of the fused silicates or borosilicates referred to under 7. 
Here again we should have the study of the fundamental properties of 
mechanical strength, thermal expansion, optical constants, etc., along 
the path so clearly outlined by Abbé, Schott, Zschimmer, Turner, 
and others. It is evident that the subject of the thermal properties 
of the reheated and annealed glassy silicates are of prime importance. 

Owing to the enormous amount of labor represented by such an 
outline it is evident that the most characteristic physical properties 
should receive major attention over those of more minor import. It 
would be well to emphasize the thermal expansion-temperature 
relation since it offers one of the very best criteria of the molecular 
changes which substances undergo. Again, it is realized that the 
analysis of such results demands men of broad conceptions and scien- 
tific knowledge. Without ability of this kind behind the work much of 
the labor would be wasted. 

Perhaps this scheme is too ambitious to be realized but at least 
it has the value of being definite. It offers such a wide field of labor 
that there is ample room for the work of many laboratories whether 
they be governmental or university institutions, and duplication of 
effort is inexcusable. 

In conclusion, let me repeat the plea for the prosecution of funda- 


mental studies in our governmental as well as the university research 
laboratories. Already too much time and effort have been wasted in 
following the easier path of empirical investigation. Finally, let us be 
on guard against the over-emphasis of research and extravagant 
claims for it, which like promissory notes are often difficult to redeem. 


Homer LAUGHLIN CHINA COMPANY 
NEWELL, W. Va. 


SOME OF THE LESS OBVIOUS ASPECTS 
OF CERAMIC EDUCATION! 


By A. Ernest MacGEEe 


Since certain phases of this topic have either been overlooked in 
the recent discussions or have not received sufficient consideration, 
it seems not to be amiss to give emphasis to some of the less obvious 
aspects of this important subject. 

No matter what field of endeavor a young man 
chooses to enter, he will either supervise those 
of others or have his own efforts supervised—or both. This problem 
of human relationship is of vital importance. The young graduate 
may have the most natural ability, have received excellent training 
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and be very energetic and enthused with his work but if he is con- 
tinually out of harmony with the men with whom he is associated 
his services will be discontinued. This certainly is worthy of the most 
profound consideration by both student and teacher as well as by 
the prospective employers. 

Most of the ceramic courses require summer work in factories. 
The student gains much valuable information and experience in this 
manner but the average student would still be without opportunity 
for appraising the various ceramic industrial lines. Many phases of 
this very general problem are rarely, if ever, even hinted at in the 
classroom. It is no wonder, then, that a young man has quite often 
to go through a very trying and unsettled period of from one to six 
years or even longer in a sincere effort to find a place where he can 
satisfactorily be employed. It is a far cry from the class room to the 
factory and the young man is not to be wholly blamed if his shifting 
from place to place in a effort to locate where he can best use his 
talents and training costs the industry as well as himself many hundreds 
of dollars and much valuable time. 

Courses on industrial relations are given in some universities but 
no ceramic course requires any of them and it is doubtful if the student 
is even urged to take one of them as an elective. When one considers 
that it is impossible for the graduate to escape the vital problems 
connected with industrial relations, it does seem that it is time for 
our ceramic courses to take cognizance of this situation in such a 
manner as to enable the graduates to adjust themselves more quickly 
and satisfactorily. 

Ability The young graduate who gets ahead will surely be faced 

with the problem of making a speech. This is a very 

serious thing as one can testify who has had to make 
talks without having had training. A person in an address is in reality 
selling himself and it should be self-evident that a well-delivered talk 
is essential for making a favorable impression. Few men have naturally 
the gift of oratory, but almost any one can be trained to deliver a 
well enunciated and thought-out speech. Considering its universal 
appeal and importance, it seems that a short course on public speaking 
would be a valuable addition to any ceramic engineering course. 
As one rises in managerial positions, business methods 
become of increasing importance. No school can turn 
out a trained business executive but it can give 
to the young engineer the fundamentals of business. 

It can be argued with considerable grace that it is the man’s train- 
ing in and knowledge of the sciences and engineering applied to the 
ceramic industry which enables him to rise to the various managerial 
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positions; hence, train the student to the fullest extent in the sciences 
and engineering. The engineer would thus be prepared to assume 
managerial positions, having learned the business principles during 
the interim after leaving school. Business principles can be more 
easily learned than the scientific and engineering principles. 

Although training in the fundamentals of the sciences and engineer- 
ing applied to the ceramic industry is not necessarily a requisite for 
assuming managerial positions, a thorough knowledge of business 
principles is necessary. This is evidenced by any number of managers 
and owners of ceramic plants who have had no collegiate training in 
either ceramic or chemical engineering. 

Business and managerial fundamentals must be employed by the 
graduate regardless of the phase of the industry he enters. It behooves 
the ceramic schools, therefore, to place this additional tool in their 
graduates’ hands. 

It seems that the general tendency is to over-emphasize 
the importance of higher mathematics. Whether or not 
the graduate is ever called upon to use his higher mathematics, he 
will certainly be required to make use of his arithmetic. Accordingly, 
less emphasis should be given to calculus and more attention should 
be paid to courses in ceramic calculations and arithmetic. 

It is highly doubtful that the small amount of time now 
devoted to French and German materially benefits the 
student. The only reason for requiring French and 
German is that the student be enabled to review the scientific litera- 
ture written in these foreign tongues. Only a few of the universities 
have courses designed primarily to teach the student to read scientific 
French and German. The result is that the ceramic engineering 
student takes the general classical courses or none at all. In these 
courses entirely too much of the ceramic engineer’s time is wasted 
in the never-ending drills on pronunciation and the aesthetic side of 
the language—both of which are so dear to the average language 
teacher. Very few students can learn to read scientific French and 
German in the time now devoted to these subjects at most of the 
ceramic schools. Therefore, the practice of requiring French and 
German should be stopped or else the time devoted to these subjects 
should be materially lengthened. Better still, courses should be in- 
troduced with the primary object of teaching the student to read 
scientific French and German, references to the pronunciation of 
the various words and to the aesthetic side of the languages being 
practically omitted. 
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It is a question as to whether the average ceramic 
engineering student gains anything by taking that phase 
of physics known as sound and light and electricity 
and magnetism. It would be desirable to have this phase of physics 
dropped from the ceramic course. substituting in its stead a practical 
course on the installation, operation, and care of the various types of 
electrical and mechanical equipment to be encountered in a ceramic 
plant. A course of this kind could be given with advantage over a 
period of, say, two terms. If a student decides to take graduate work, 
it will then be time to take the courses relating to the more theoretical 
sides of physics which have little application for the average engineer. 
The physics courses should lay special stress upon mechanics and heat. 
The ceramic engineering courses should, of course, re- 
quire a thorough grounding in general inorganic chem- 
istry, physical chemistry, and both qualitative and quantitative 
analytical chemistry. Particular emphasis should be placed upon 
physical chemistry and it is highy desirable that courses be presented 
primarily from the ceramic standpoint. As it is, the ceramic student 
usually takes the general course in physical chemistry—the same 
course that a student majoring in organic chemistry takes. Obviously, 
much time is spent in learning a multitude of things which are very 
interesting but which are unrelated to ceramics; such, for example, 
as optical activity and radio activity. What the ceramic engineering 
student needs is an exhaustive course on colloids, thermo-chemistry, 
ionization, and the phase rule. 

Doubtless, ceramics could most effectively be presented 
from the standpoint of product and product require- 
ments. Certain phases of ceramic engineering, such 
as drying and firing,are quite fundamental and general in their ap- 
plication. However, much of the science and technology of ceramics 
are of more or less specific application and can best be treated from 
the point of view of marketable product. For example, take the case 
of china ware. A course treating of the problems of china production 
should be prefaced with a history of the industry, giving the principal 
developments, the outstanding men who are and have been connected 
with it, and the status and chief centers of the industry both here 
and abroad. Next, the use and requirements of the finished products 
should be taken up. The properties of bodies, development of glazes, 
processes of manufacture, etc., would then be presented from the 
standpoint of the development of finished products which would meet 
the market demand. Obviously, any amount of experience could be 
obtained in this manner on the development of bodies and glazes 
and the student’s attention would be at all times focused upon the 
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ultimate object, namely, the perfecting of the finished products so 
that they can more easily meet the market demand. In the same way 
the other phases of the industry could be presented. 

It is to be recalled that three whole divisions of 
ceramics, namely, glass, abrasives, and cement, re- 
ceive practically no attention in any of the present 
ceramic courses. It seems that the least the ceramic schools could do 
would be to offer a one-term lecture course in each the technology of 
glass, abrasives, and cement. This would give the student some idea 
as to what these industries have to offer in the way of a congenial 
environment for a life’s work. It is gratifying to note that several 
schools are beginning to offer courses in glass technology. 

It may be pointed out that many of the things 
mentioned are out of the question because, with 
the courses at present required, they cannot be completed in four 
years. Grant that they cannot, there is nothing sacred about a 
four-year college course! Just because our forefathers in days gone by 
decided that four years was the proper length of the college courses 
they had to offer, it does not follow that their selection suits our needs 
best. As a matter of fact, almost everything points to the utter in- 
adequacy of this arbitrarily selected four-year college course. 

As a rule a student has to do a period of four years regardless of 
whether he takes journalism, civil engineering or what not. It should 
be self-evident that the characteristics inherent in the various courses 
are of such a nature as to demand a definite length of time for each. 
Doubtless, some of the college courses could be reduced to, say, three 
years with distinct advantage to all concerned. On the other hand, 
some courses could quite appropriately be lengthened to, say, five 
years. As a matter of fact, some cognizance of this fact has already 
been taken. For example, the chemical engineering course at Columbia 
University is six years, while the sugar engineering course at the 
Louisiana State University is five years. 

It may be that the ceramic engineering courses can be lengthened 
to five years with decided advantage to the industry as a whole. It 
may be said that a five-year requirement will materially decrease the 
number of graduates. Doubtless this is true but, if so, it would eventu- 
ally lead to the betterment of the profession. The men who did graduate 
would be much better trained and qualified for the work at hand, with 
the result that the standards of the whole prefession would be raised. 
We should bear in mind that the emphasis should be placed on the 
quality of the graduates turned out and not on the quantity. 
Graduate Work The graduate who has shown exceptional ability 
should be given every encouragement to remain 
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at his Alma Mater or go elsewhere and do graduate work. There is 
a distinct shortage of technical men in the ceramic industry who have 
received broad training in all of the fundamental sciences and engineer- 
ing as applied to ceramics and who have been trained to initiate and 
carry out research of the highest possible order, both from the purely 
scientific and the industrial standpoint. 

When one considers the vast amount of fundamental data and 
information in the silicate industries which has hardly been touched 
and that the knowledge of the same would cause the industry to 
advance in leaps and bounds, it seems that the larger universities, 
especially, are allowing a golden opportunity to slip by for service 
to the industry in not giving more emphasis to graduate work in 
their ceramic departments. 

By giving a student from one to four years of postgraduate work, 

a ceramic department can present to the industry an engineer thor- 
oughly grounded in all of the fundamentals pertaining to the silicate 
industries, specialized in one or more particular phases, and trained in 
the carrying out of research and development work of the highest order. 
The ceramic industries need men of this type and they look to the 
ceramic departments of the various universities to furnish them. 
Of the six leading courses in ceramics, only 
two require a thesis involving original research 
work. Under certain circumstances there is no doubt that a bachelor’s 
thesis not only serves no useful purposes but is actually a detriment 
to the student. If the professor is so burdened with other departmental 
duties (or outside consulting work) that he cannot devote considerable 
time to directing this first bit of student research, the work will be 
carried out in a slip-shod manner which will serve no useful purpose 
and which will start the student off doing slovenly research, poorly 
coérdinated,and totally unsatisfactory. On the other hand, a bachelor’s 
thesis properly directed is to be highly commended because it gives 
the student training in the methods of conducting original research, 
a thing which he will undoubtedly be called upon to do after graduation. 
A study of the curriculum of the leading 
ceramic schools reveals great variations in the 
subjects required. For example, one school 
requires no mineralogy and geology while another requires thirteen 
credit hours; one requires twenty-two credit hours of ceramics while 
another requires forty-two. 

This brings us to the crux of the whole question of ceramic education. 
Is there a one best course to be offered in ceramics? If not, what 
courses should be given by the various ceramic schools in order to 
serve the industry as a whole the most effectively? 
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In the past, as new ceramic schools were formed the course of study 
was largely formulated by whoever happened to be placed in charge 
according to his personal ideas and the force of local circumstances 
and not necessarily according to the requirements of the industry. 
It is only natural that we have as great a variety in the courses de- 
signed to supply the industry with trained men as there are ceramic 
schools. This may be the proper state of affairs and it may not. 

Ceramic education is now definitely out of its swaddling clothes and 
should be approached in a systematic and comprehensive manner. 
The time has now come for representatives from all of the ceramic 
schools in the United States and Canada, from the educational com- 
mittee of the AMERICAN CERAMIC Soclety and other ceramic societies 
or institutes, and from each of the representative ceramic industries 
to meet and discuss the problem of ceramic education from all angles. It 
would not even be amiss to get the opinion of the leaders of cera- 
mic technologyin England. In this manner courses could be installed 
at the various universities which would more nearly supplement each 
other and which would most effectively and efficiently serve the in- 
dustry as a whole. 


BUREAU OF STANDARDS 
Cotumsus, OnI0 


BENEFITS OF A COORDINATED PROGRAM OF CERAMIC 
INVESTIGATIONS BY FEDERAL, STATE, AND 
UNIVERSITY AGENCIES' 


By W. K. McAFEE 


ABSTRACT 


The rapid development of ceramic technology is necessary to the well-being of our 
industry. A comprehensive plan should be laid out and the required machinery, respon- 
sible to the manufacturers, set up to accomplish this. 


Much impetus is being given to ceramic research by the growing 
realization that active technical development is a vital necessity in 
our industry. Our rate of progress will depend largely upon the care 
with which a comprehensive program is planned and the maintaining of 
coérdination between federal, state, and university agencies. At the 
present time, we have no inclusive plan. Investigations are started by 
the hit-or-miss method and comparatively little use is made of the 
results. 

Although we lack the machinery to develop this comprehensive 
plan and to maintain necessary coérdination, we have usable facilities 
for actually carrying on the work. The federal bureaus, universities, 


1 Presented at the Summer Meeting, AMERICAN CERAMIC Society, Philadelphia, 
Pa., Sept. 1, 1926. 
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and state engineering experiment stations are available for investiga- 
tions at public expense. In addition to the above, there are commercial 
and semi-commercial agencies for coéperative research. Set-ups have 
been developed to check the results of laboratory work under com- 
mercial conditions, commonly called plant proving. They are not 
adequate, even for present needs, but a start has been made. Very 
little thought, however, has been given to the practical application 
of our technology as it is developed. 

The use of public monies for research purposes can only be justified 
if general benefits are secured. These investigations should result in 
better and cheaper products and a strengthening of our economic 
structure. Meeting foreign competition is now a public problem, 
because imports must not be eliminated if war debts are to be settled. 
American industry must reduce its manufacturing cost as much as 
possible. Governmental agencies can conduct many investigations 
that would otherwise be impossible because of the expense to any one 
group. The development of precise standards and specifications is a 
public function. 

The advantages reaped by industry from research at public expense 
carry with them a very definite responsibility. The industry benefited 
constitutes a group of experts in its particular line. They are obli- 
gated to see that public funds are so spent that the greatest good will 
accrue to the public. An important safeguard against unfair and 
selfish use of this privilege is the coérdination of the various research 
agencies. A research that is a legitimate investment for a particular 
state may not be of sufficient general interest to warrant the use of 
federal funds. 

Duplication of effort between the various agencies, although desirable 
to a small extent, is bad economics. Rechecking of previous work is 
valuable, but when there is so much to be done, it would seem better 
not to repeat investigations that have been made under competent 
supervision. Important fundamental data should be rechecked, how- 
ever, as methods and facilities are improved. In order to minimize the 
necessity for going back over the same ground, investigations should 
be assigned to laboratories where the factor of error is commensurate 
with the requirements of the case. Certainly research should never be 
repeated with a larger factor of error, except as may be necessary in 
plant proving. 

There are more or less distinct fields for each class of our present 
agencies. The Department of Commerce has reorganized its work in 
ceramics under the Bureau of Standards. Problems relating to the 
mining and winning of clay will probably still be assigned to the 
Bureau of Mines, although none, I believe, are contemplated at present. 
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The Bureau of Standards should properly continue its policy of develop- 
ing our fundamental technology. Tests and specifications are required, 
not only for finished products, but also for raw materials. The tests 
are necessary before the specifications can be drawn up. At a recent 
meeting of the Sanitary Potters’ Advisory Committee, all the manu- 
facturers were agreed that the solid ball test for water-closet bowls was 
unfair and resulted in uneconomic design. No one could suggest a 
substitute and the ball test was retained. The Bureau of Standards 
must have help in developing these tests and specifications through 
contact with the manufacturers. Specifications under the present 
organization of society are almost as important as money. 

There is very definite work for state agencies. They should amplify 
the work of the federal bureaus in cases where they derive a peculiar 
benefit. Certain states may have particular advantages in connection 
with certain work. As an example, the Heavy Clay Products Sectional 
Committee of the Bureau of Standards Advisory Committee has 
sponsored, as part of its program, the investigating and classifying of 
the properties of domestic clays which make them suitable for particu- 
lar uses. Ohio has a large percentage of the heavy clay factories of the 
country. Laboratory work conducted at the Ohio State Engineering 
Experiment Station could be easily correlated to actual application, 
studied at first hand. 

Commercial and semi-commercial agencies should be employed on 
problems not of sufficient general interest to warrant the use of public 
funds without the industry bearing at least part of the burden. The 
former must, of course, be employed when it is desired to keep the 
results confidential. The work in this case may properly develop 
patents for the benefit of the one who pays the bill. 

By semi-commercial agencies is meant all organizations that make 
contracts for coéperation researches, where a firm or group of firms 
bear part of the expense, the university, federal bureau, or state paying 
for supervision and other overhead. They should be used on more 
specific problems where the benefits are only sufficiently general to 
warrant the expenditure of a limited amount of public funds. In the 
case of universities, the advantages incurred by the students may 
justify the paying of overhead charges. These codperative researches 
may be useful in cases where some group is particularly interested in 
an investigation waiting its turn for consideration by federal or state 

bodies. They may be sufficiently interested to bear part of the expense 
in order to secure earlier results. . 

No research is of more than academic interest until it has passed 
the acid test of plant proving. This can best be done by smaller units 
such as state experiment stations. The codperation of manufacturers 
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is essential. At least one state has made arrangements for this purpose 
and it is hoped other states will do likewise. In this case a partial 
solution was found for the vexing problem of employing idle prisoners 
by the operation of a commercial scale plant. 

Plant proving must not be confused with reducing to practice the 
results of research. These two steps in the development of an investiga- 
tion actually overlap to some extent, but are distinct phases. Reduction 
to practice can be accomplished by the employment of consulting 
engineers or under the supervision of various state agencies, or both. 
In most cases, outside help is needed by ceramic factory organizations. 
To assure best results in adopting innovations, it is desirable to have 
the coéperation of minor executives and foremen. This can be accom- 
plished by short courses in ceramics and other forms of university 
extension. Foremen Institutes are valuable in this connection where 
they can be organized. 

Our educational program must be coérdinated with our research 
program. This has some bearing on allocation of coéperative investi- 
gations as suggested above. Our educators must be kept informed and 
up to date in this rapidly changing industry. What few texts we have 
are partly wrong. The collection of notes and lectures now being used 
by the ceramic engineering schools should be housecleaned and edited 
to form the basis for usable text books. These must be kept up to date 
as our technology is developed. 

As stated above, some duplication of effort in research is unavoidable 
and desirable. There should, however, be as much coérdination as 
possible in assigning investigations to the various agencies. The 
employment of public funds for research benefits the public in general 
through better and cheaper products and the prosperity of component 
parts of American industry. Each component industry is responsible 
for the proper expenditure of these funds. The federal and state 
agencies were not constituted to control industry, but to help it. The 
advisory and coérdinating bodies should be independent of these 
various agencies and responsible to our own component industry. 
ceramics. 


CAMBRIDGE SANITARY MANUFACTURING COMPANY 
CAMBRIDGE, OHIO 
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ACTIVITIES OF THE SOCIETY 


NEW MEMBERS RECEIVED FROM AUGUST 15 
TO SEPTEMBER 16 


PERSONAL 


W. D. Cursey, clay owner and mining, Principio Furnace, Md. 

G. Fladlien, mason foreman, The Bettendorf Co., Bettendorf, Iowa. 

Arthur McK. Greaves-Walker, student, 305 Forest Rd., Raleigh, N. C. 

Henry N. Hanna, Feldspars, 430 Hearst Tower Bldg., Baltimore, Md. 

William Malcomb, New Hope Brick Co., New Hope, Pa. 

James Henry Mason, president, Jas. H. Mason Smelting Co., 180 Richmond St., W., 
Toronto, Can. 

Paul C. McDonald, asst. supt., Coral Ridge Clay Products Co., Louisville, Ky. 

Clarence W. Merritt, instructor, New York State School of Clayworking and Ceramics, 
Alfred, N. Y. 

J. L. Murphy, president, Hocking Valley Brick Co., Nelsonville, Ohio. 

J. Nickonow, commercial engineer, Amtorg Trading Corp., 165 Broadway, New York 
City. 

William N. Noble, student, 104 W. Illinois St., Urbana, III. 

William J. Powell, superintendent, E. J. Lavino & Co., Plymouth Meeting, Pa. 

Richard D. Rudd, student, 908 S. 6th St., Champaign, III. 

Adelene Titsworth, critic and teacher of industrial arts, Geneseo Extension School, 
Sonyea, N. Y. 

Charles Howard Vernon, mixing room foreman, 530 Fallowfield Ave., Charleroi, Pa. 


CORPORATION MEMBERS 


Alton Brick Co., face, paving and common brick, Eben Rogers, President, Alton, III. 
Smith and Stone, Ltd., spec. and stand. elec. porcelain, B. Stone, representative, George- 
town, Ont., Can. 


Membership Workers’ Record 
Personal Personal Corporation 

H. H. Blau 1 B. Mifflin Hood 1 
Wilbur C. Fisk 1 H. S. Housman 1 
Marion L. Fosdick 1 J. T. Howington 1 
Howells Frechette 1 T. N. McVay 2 
1 1 
1 4 


Charles F. Geiger W. T. Stephani 


A. F. Greaves-Walker Office 1 
Total 15 
NEWS FROM MEMBERS OF THE SOCIETY 
George C. Betz is associated with the Circle F Porcelain Company, New Brunswick, : , 


N. J. 
Robert E. Gould, of R. Thomas and Sons, has been transferred from the Lisbon plant 
to the Chester, W. Va., plant of the same Company. 
R. F. Grady, Jr., is now employed with the Northwestern Terra Cotta Company, : ° 
Chicago, Illinois. 
J. J. Moran has moved from Vineland, N. J. to 662 East Allegheny, Philadelphia, Pa. 
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E. E. Pressler has recently accepted a position with the Erwin Feldspar Co., Erwin, 
Tenn. Mr. Pressler has been with the Bureau of Standards for the past two years. 

Alfred J. Sandorff, formerly of New Brunswick, N. J., is connected with the Precision 
Grinding Wheel Company of Philadelphia, Pa. 

F. W. Schroeder has been transferred from the Pittsburgh Station, U. S. Bureau of 
Mines, to the Bureau of Mines, Southwest Experiment Station, Tucson, Ariz. 

Frank C. Schultz has moved to Salt Lake City, Utah. 

Edgar A. Slagle, formerly of Trenton, N. J., has removed to Henryetta, Okla. 

Edwin B. Streator, formerly of Ames, Iowa, is located at Mankato, Minn. 

H. G. Wolfram, ceramic engineer, has joined the laboratory staff of the Porcelain 
Enamel and Mfg. Company, Baltimore, Md. It is understood that he will be engaged 
in research work for this Company. Mr. Wolfram has recently resigned his appointment 
as chief, Enameled Metals Section, U. S. Bureau of Standards, which he has held for 
three years. He is at present Secretary of the Enamel Division of the AMERICAN CE- 
RAMIC SOCIETY. 


DO YOU KNOW WHERE THESE MEMBERS ARE? 


The names listed below are those of members whose correct addresses cannot be 
secured by the Secretary’s office. If you know where any of these persons can be reached 
kindly notify this office. 


Clifford L. Ach, 314 Produce Bldg., Los Angeles, Calif. 

All-In-One Plumbing Fixture Corp., 231 Ochsner Bldg., Sacramento, Calif. 
Thomas M. Arnold, 731 Garrard Ave., Covington, Ky. 

Paul S. Bachman, 3002-4th Ave. W., Seattle, Wash. 

G. V. Baker, Penn. Feldspar Co., Barnard, N. Y. 

J. O. Benson, Carr-Lowrey Glass Co., Baltimore, Md. 

W. J. Bidleman, Chicago Fire Brick Co., 1321 Conway Bldg., Chicago, III. 
William Birner, Box 139—-R. R. No. 1, East San Gabriel, Calif. 

P. K. Boyne, 33 Beresford Ave., Highland Park, Detroit, Mich. 
Edmund Brown, 510 W. Front St., Perrysburg, Ohio. 

Leo T. Butman, F. R. Muller & Co., Waukegan, III. 

J. P. Callaghan, c/o Teaque Hotel, Montgomery, Ala. 

T. M. Caven, 364 W. 173rd St., New York City. 

K. T. Chiang, Apt. 8-609 W. 115th St., New York City. 

Frank J. Connors, Y.M.C.A., Room 14, Winsted, Conn. 

August F. Daues, 5937 Arsenal St., St. Louis, Mo. 

Charles S. Dolley, Keramoid Mfg. Co., Fort Madison, Iowa. 

Joseph N. Early, 240-246 Huron St., Brooklyn, N. Y. 

S. P. Edson, Bryantville, Mass. 

Herbert Forester, Bassett Road, Bay Village, Ohio. 

M. S. Gifford, Lake Bluff, Ill. 

A. H. Goodman, Box 915, Pittsburgh, Pa. 

Jack Gosnell, Washington Iron Works, Los Angeles, Calif. 

E. Carlile Gravatt, 59 N. Pearl St., Bridgeton, N. J. 

John L. Greenwood, Lehigh Sewer Pipe & Tile Co., Lehigh, lowa. 
C. Knox Harding, 6318 Stony Island Ave., Chicago, III. 

Walter B. Harris, South Park, Ky. 

Mario F. Hasselmann, Caixa Postal 1546, Rio De Janeiro, Brazil. 
Clayton S. Houpt, 5661 Natural Bridge Ave., St. Louis, Mo. 

John J. Isherwood, 6634 Northumberland St., Pittsburgh, Pa. 
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Isaac Kahn, 2428 Reading Rd., Cincinnati, Ohio. 

G. S. Kennelley, 3265 Philadelphia W., Detroit, Mich. 

Edward Kelley, Tabor Road & Godfrey Ave., Philadelphia, Pa. 

J. M. Knote, J. H. Gautier & Co., Green & Essex Sts., Jersey City, N. J. 
Arthur T. Leahy, 5490 Ellis Ave., Chicago, Ill. 

Wm. W. Lemmax, Box 59, Taylor, Wash. 

Geo. W. Lester, 2176 McClellan Ave., Detroit, Mich. 

A. T. Meldram, Strathcona Potteries, 99 St. James St., Montreal, Canada. 
Max Meth, Blackstone Bldg., R. 512, Pittsburgh, Pa. 

H. T. Meyer, 309 E. John St., Champaign, III. 

C. F. Miller, Univ. of Washington, Law School, Seattle, Wash. 

J. H. Minnigerode, Box 935, Baltimore, Md. 

F. H. Nies, Cor. Hamilton Ave. & Summit St., Brooklyn, N. Y. 

Edward Norman, c/o Vitrefrax Co., 51st & Pacific Blvd., Vernon, Calif. 
H. M. Pulsifer, Manhattan Bldg., Chicago, III. 

Paul Q. Quay, Ferro Enamel Supply Co., 2100 Keith Bldg., Cleveland, Ohio. 
Robert C. Rahn, Western Electric Co., 5144 Lake St., Austin Sta., Chicago, III. 
Gordon W. Reed, 407 S. Dearborn St., Chicago, III. 

Charles S. Roy, St. Helens Forest View, Chingford London E. 4 England. 
A. E. Saunders, 48 Albemarle Ave., Toronto, Ontario, Can. 

John Sawyer, 135 N. Hancock St., Los Angeles, Calif. 

Thos. A. Shegog, 286 Roegon Ave. West, Sebring, Ohio. 

Arthur C. Shepard, Black Lick, Ohio. 

Lee Showers, Pgh. Plate Glass Co., Pittsburgh, Pa. 

George Sirovy, 1486 Perry St., Des Plaines, IIl. 

C. H. Slobodkin, 146 Condor St., East Boston, Mass. 

George A. Speer, 116 Hyland Ave., Ames, Iowa. 

Clarence A. Stimpson, Chicago Pneumatic Tool Co., Century Bldg., Chicago, IIl. 
Chas. H. Stone, Jr., 1210 Oak St., Jacksonville, Fla. 

Erwin F. Theobald, General Delivery, Bessemer, Pa. 

Boris Trifonoff, 631 Putnam Ave., Zanesville, Ohio. 

Mrs. David Vanderkooi, 733 Michigan Ave., Portland, Ore. 

Bernard Vane, Hopewell, Va. 

Frank A. Weidman, 38 S. Dearborn St., Chicago, IIl. 

Arch T. Weisgerber, Box 353, Alliance, Ohio. 

L. R. Whitaker, Gainesville High School, Gainesville, Ga. 

G. N. White, 7 Victoria Ave., Worcester, England. 

Glenn D. Williams, U. S. Sanitary Mfg. Co., Monaca, Pa. 

Heinrich Willmer, Cologne Nippes, Germany. 


Testimony to T. A. Randall 


H. Ries: On my return from the west, I find your letter of August 2nd telling me 
about the death of Mr. Randall and needless to say the news was a great shock to 


me. 

His death will be a great loss to the American ceramic fraternity. 

While Mr. Randall was never a contributing member to the Society, nevertheless 
I have always felt that his keen interest and his active personality, together with his 
spirit of good fellowship, did a lot to help along our organization, especially in the 
early days of its career. 

I am glad to count myself as one of many who greatly enjoyed knowing him, and 
I am deeply grieved over the loss which his death must mean to the ceramic world. 
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CALENDAR OF CONVENTIONS 


NOTES AND NEWS 


MEETING OF AMERICAN REFRACTORIES INSTITUTE 


The annual fall meeting of the American Refractories Institute will be held Thursday, 
October 21, 1926, at the William Penn Hotel, Pittsburgh, Pa. This meeting will be a 
regular business and technical session and talks will be given on various refractories 
problems. The meeting will extend over to October 22 when a golf tournament will be 
held. The office of the Secretary of this organization is 2202 Oliver Bldg., Pittsburgh, Pa. 


CALENDAR OF CONVENTIONS 


AMERICAN CERAMIC SOCIETY 
Annual Meeting 

Chicago and Ohio Sections 

Amer. Assn. Advancement of Sci. 

Amer. Electrochemical Society 

Amer. Engineering Council 

Amer. Gas Assn. 

Amer. Institute 

Amer. Inst. Min. and Met. 
(General Meeting) 

Amer. Inst. Min. and Met. Engrs. 
(Annual Meeting) 

Amer. Mining Congress 

Amer. Soc. Mech. Engrs. 


Amer. Refrac. Institute 

Assn. Sci. App. Makers 

Glass Container Assn. 

The Gypsum Industries 

Hollow Building Tile Assn. 

Natl. Academy of Sciences 

Natl. Assn. of Mfrs. 

Natl. Assn. of Mfrs. of Pressed and 
Blown Glassware 

Natl. Exposition of Power and Mech. 
Eng. 

The Natural Gas Assn. of Amer. 

Natl. Safety Council 

Ohio Ceramic Industries Assn. 

Optical Society of America 


Society of Glass Technology 
(Eng.) 

Stained Glass Assn. of Amer. 

Taylor Society 


Feb. 14-19, 1927 
Nov. 19-20 


Dec. 27, 1926—Jan. 1, 1927 


Oct. 7-9, 1926 
Jan., 1927 

Oct. 11-14, 1926 
Oct. 18-30, 1926 
Oct. 6-9, 1926 


Feb. 14-17, 1927 
Dec., 1926 
May 23-26, 1927 


Oct. 21-22, 1926 
April, 1927 

April or May, 1927 
Dec. 1926 

Feb. 1927 

Nov. 8-10, 1926 
Oct. 20-22, 1926 


March 8, 1927 


Dec. 6-11, 1926 
May, 1927 

Oct. 4-9, 1926 
Nov. 12-13 

Oct. 21-23, 1926 
Oct. 20, 1926 
Nov. 17, 1926 
Dec. 15, 1926 
June 27, 1927 
Dec. 8-11, 1926 


Detroit, Mich. 
Urbana, IIl. 
Philadelphia, Pa. 
Washington, D. C. 
Washington, D. C. 
Atlantic City, N. J. 
New York City 
Pittsburgh, Pa. 


New York City 
Washington, D. C. 
White Sulphur 
Springs, W. Va. 

Pittsburgh, Pa. 

? 

? 
Chicago, III. 
Chicago, IIl. 
Philadelphia, Pa. 
New York City 


Pittsburgh, Pa. 


New York City 
Cincinnati, Ohio 
Detroit, Mich. 
Columbus, Ohio 
Philadelphia, Pa. 
Sheffield, Eng. 
Leeds, England 
London, England 
St. Louis, Mo. 
New York City 


403 


Transactions 


Volumes 5, 7, 8, 9, 10, 12, 15, 18 and 19 of the 
Transactions of the American Ceramic Society 
are out of print. $5.00 will be paid for each 
copy on receipt in the Secretary’s office. 


Journals Urgently Needed 


The June, 1923, January, February, 1924, Jan- 
uary, 1925,and January, 1926, issues of the Jour- 
nal are also out of print; 60 cents will be paid 


for each copy. 
GENERAL SECRETARY 


2525 N. High St., 
Columbus, Ohio 


AMERICAN CERAMIC SOCIETY 


U. S. Rotary Enamel Smelting Furnaces Give 


SATISFACTION 


Excellent 
Results Best 
Demonstrated 
by Large 
Number of 
Repeat Orders 


Crane Enamelware Company, Chattanooga, Tennessee. 
Kohler Company, Kohler, Wisconsin. 

Porcelain Enamel & Mfg. Company, Baltimore, Md. 
Ingram-Richardson Mfg. Company, Frankfort, Ind. 
Ingram-Richardson Mfg. Company, Beaver Falls, Pa. 
Ingram-Richardson Corporation, Bayonne, N. J. 

Grand Rapids Refrigerator Co., Grand Rapids, Mich. 
Columbian Enameling & Stamping Co., Terre Haute, Ind. 
Sheet Metal Products Company, Toronto, Canada. 
Republic Metalware Company, Buffalo, N. Y 

Pacific Sanitary Mfg. Company, Richmond, California. 
A. Weiskittel & Son Company, Baltimore, Md. 
Malleable Iron Range Company, Beaver Dam, Wis. 
Edison Electric Appliance Co., Inc., Chicago, IIl. 

Welsh Tinplate & Metal Stpg. Co., Ltd., Llanelly, England. 
Ernest Stevens, Limited, Cradley Heath, England. 
Ward Leonard Electric Company, Mount Vernon, N. Y. 
American Enameled Products Co., Chicago, IIl. 
Michigan Porcelain Tile Works, Ionia, Michigan. 
Stanley Insulating Company, Great Barrington, Mass. 
Roesch Enamel Range Company, Belleville, Ill. 

L. D. Caulk Company, Milford, Delaware. 


SIZES AND CAPACITIES 
No. 1 No. 2 No. 3 No. 4 No. 4-B 
60 Ib. 150 Ib. 350 Ib. 750 lb. 1200 Ib 


Description, Photographs, Specifications and Prices Mailed Promptly 


THE U. S. SMELTING FURNACE CO. 


BELLEVILLE. ILLINOIS, U. S. A. 


(When writing to advertisers, please mention the JOURNAL) 
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Locate Your Refractory Plant In 


SAVANNAH 


Gateway to the largest refractory clay re- 
sources in Eastern United States 


ITHIN 150 miles of 

Savannah — the 

South  Atlantic’s 
greatest Port— are located 
the largest Kaolin and Re- 
fractory Clay resources in 
Eastern United States. 
Savannah is the natural 
gateway to these enormous 
deposits and has the fur- 
ther advantage of being 
situated midway between 
the great refractory mar- 
kets of the North Atlantic 
Seaboard and Central and 
South America. 


The annual fire brick and 
refractory clay consump- 
tion of these markets runs 
well into the millions of 
tons. South America alone 
imports upwards of 30 mil- 
lion fire brick and millions 
of tons of fire clay each 
year. 

A plant in Savannah could 
reach the Eastern Seaboard 
by water at less freight rate 
than do the refractory 
plants of Pennsylvania or 
west of that State. The 
Central and South Ameri- 
can markets could be 
reached at equal, if not 
lower, ocean rate. 

Clay lands near the Port of 
Savannah can be bought as 
low as twenty-five to one 
hundred dollars an acre. 


The clay can be stripped 
and mined with steam 
shovels at forty to fifty 
cents a ton, and crude clay 
can be shipped from the 
mine to Savannah at an 
average cost of one dollar 
and thirty cents a ton. 


Manufacturing costs are 
iow. Fuel oil costs only 
three to three and one-half 
cents a gallon, and coal 
four to five dollars a ton 
delivered Savannah. Elec- 
tric power rates here are 
the lowest of any city on 
the Atlantic coast. Labor 
is plentiful. 


Savannah harbor is fresh 
water and_ landlocked. 
Berthing facilities with 
water depth sufficient for 
any ships entering the port 
are maintained by the Cen- 
tral of Georgia Railway. 


Regular coastwise steam- 
ship service to important 
cities on the Atlantic sea- 
board—Boston, New York, 
Philadelphia, Baltimore, 
Jacksonville and Miami. 
Frequent sailings to Cen- 
tral’ and South America. 


Write for full information 
about clay deposits, avail- 
able mining properties and 
desirable plant locations in 
Savannah. 


Central of Georgia Railway 


J. M. Mallory 
Gen’! Industrial Agent 


413 Liberty St., West 
Savannah, Ga. 


(When writing to advertisers, please mention the JOURNAL) 
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AMERICAN CERAMIC SOCIETY 


BUYERS’ GUIDE 


A 


Agitators 
Cain Machine Co. 


Alumina (Hydrate and Calcined) 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Aloxite (Refractory Products) 
The Carborundum Co. 


Alundum (Refractory Products) 
Norton Co. 


Auger Machines 
Chambers Brothers Co. 


Automatic Brick Machinery 
Lancaster Iron Works, Inc. 


Automatic Cutters 
Chambers Brothers Co. 


Automatic Stove Rooms 
Philadelphia Drying Machinery Co, 


Automatic Temperature Control 
Leeds & Northrup Co. 


B 


Balls (Mill) 
Alsing, J. R. Eng. Co. 


Ball Mills 
Alsing, J. R. Eng. Co. 
McDaniel Refrac. Porcelain Co. 
Mueller Machine Co., Inc. 


Batts 
The Carborundum Co. (“Carbofrax 
Aloxite’’) 
Norton Co. (“Alundum-Crystolon’’) 


Bench Whirlers 
Cain Machine Co. 


Bitstone 
Eureka Flint and rae Co. 
Potters Supply Co. 


Bituminous Coal 
Seaboard Fuel Corp. 


Blocks (Refractory) 
The Carborundum Co. 
Norton Co. 
Parker Russell Co. 


Blunger Mills 
Cain Machine Co. 


Boats, Combustion 
Norton Co. 


Borax 
American Potash & Som Co. 
Drakenfeld & Co., B. 
Innis Speiden & Co. 


Boric Acid (Crystal, Granular or Powder) 
American Potash & Chemical Co. 
Drakenfeld & Co., B. F. 

Innis Speiden & Co. 


Brick (Porcelain) 
Alsing, J. R. Eng. Co. 


Brick Making Machinery 
Chambers Brothers Co. 


Bricks (Refractory) 
The Carborundum Co. (“Carbofraxs 
Aloxite’’) 
Norton Co. (“Alundum-Crystolon” ) 
Parker Russell Co. 


Bricks (High Aluminous—Electrically Sintered 
Aluminum Oxide—Silicon Carbide) 
Parker Russell Co. 


Burners (Oil) 
Best, W. N. Corp. 


(When writing to advertisers, please mention the JOURNAL) 
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Experience 
Begets Confidence 


There is no substitute for CONFI- 
DENCE. Buyers instinctively prefer 
to deal with companies in whom they 
have confidence. 


Possibly the most important item in 
sales effort is the creation of CONFI- 
DENCE, particularly in the sales of 
CERAMIC COALS. 


A buyer of Coal should be confident 
that the Seller: 

(1) has a Reliable Source of Supply. 

(2) will ship “exactly the Coal specified.” 


(3) will recommend the best Coal for the 
intended use. 


(4) will charge a fair price. 


‘*Seaboard Kiln Coals Are Consistent 
Creators of Confidence’’ 


South Broad St. 


Philadelphi a 


(When writing to advertisers, please mention the JOURNAL) 
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AMERICAN CERAMIC SOCIETY 


BUYERS’ GUIDE (continued) 


Cars (Clay) 


Lancaster Iron Works, Inc. 


Carbofrax (Refractory Products) 
The Carborundum Co. 


Carbonates (Barium-Lead) 
Innis, Speiden & Co. 


Caustic Soda 
Pennsylvania Salt Mfg. Co. 


Cements 
The Carborundum Co. 
Norton Co. 
Parker Russell Co. 


Ceramic Chemicals 
Drakenfeld and Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 
Paper Makers Importing Co. (Inc.) 
Roessler and Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 


Ceramic Plant Equipment 
Chambers Brothers Co. 
Mueller Machine Co., Inc. 
Philadelphia Drying Machinery Co. 
Proctor and Schwartz, Inc. 


Clay (Ball) 
Harshaw, Fuller & Goodwin Co. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (China) 
Drakenfeld and Co., 
Edgar Brothers Co. 
Enterprise White Clay Co. 

Harshaw, Fuller & Goodwin Co. 
Paper Makers Importing Co. (Inc.) 
Roessler and Hasslacher Chemical Co. 
United Clay Mines Corp. 


B. F. 


Clay (Electrical—Porcelain) 
Edgar Brothers Co. 
Enterprise White Clay Co. 
Harshaw, Fuller & Goodwin Co. 


Paper Makers ie Co. (Inc.) 
Spinks Clay Co., c.. 
United Clay iiss Corp. 
Clay (Enamel) 
Edgar Brothers Co 
Paper Makers Importing Co. (Inc.) 


Metal & Thermit Corp. 
United Clay Mines Corp. 
Vitro Mfg. Co. 


Clay (Fire) 
Edgar Brothers Co. 
Enterprise White Clay Co. 


Paper Makers Importing Co. (Inc.) 
Parker Russell Co. 
Potters Supply Co. 
United Clay Mines Corp. 
Clay (Potters) 
Paper Makers Importing Co. (Inc.) 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 
Clay (Sagger) 
Edgar Brothers Co. 
Enterprise White Cluy Co. 
Paper Makers Importing Co. (Inc.) 
Parker Russell Co. 
Potters Supply. Co. 
Spinks Clay Co.; H. C. 
United Clay Mines Corp. 
Clay (Stoneware) 
Enterprise White Clay Co. 
Clay (Terra Cotta) 
Enterprise White Clay Co. 
Clay Cleaning Machinery 
Lancaster Iron Works, Inc. 
Clay Handling Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co. (Inc.) 
Clay Miners 
Edgar Brothers Co. 
Paper Makers Importing Co. (Inc.) 
Spinks Clay Co., H. C. 
Parker Russell Co. 
United Clay Mines Corp. 
Clay Storage Systems 
Lancaster Iron Works, Inc. 
Clay (Wad) 
Paper Makers Importing Co. (Inc,) 


Potters Supply Co. 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay (Wall Tile) 
Enterprise White Clay Co. 
Paper Makers Lmporting Co. (Inc.) 
Spinks Clay Co., H. C. 
United Clay Mines Corp. 


Clay Washing Machinery 
Mueller Machine Co., Inc. 


(When writing to advertisers, please mention the JOURNAL) 
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99.97% Pure Silica 


The National Silica Co. 


OREGON, ILL. 


Producers and Pulverizers of 


FLINT 


exclusively for 


Pottery Purposes 


140 Silk Lawn Test 


SERVICE TO POTTERS 


We Manufacture— 
PINS 
STILTS 
THIMBLES 
SPURS 
SAGGERS 
CRUCIBLES 
TILE for Decorating kilns 


We Sell— 


BALL CLAY 

SAGGER CLAY 

WAD CLAY 

GROUND FIRE CLAY 
BITSTONE 

FIRE BRICK 


IMPORTED PARIS 
WHITE 


DOMESTIC WHITING 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


(When writing to advertisers, please mention the JOURNAL) 


AMERICAN CERAMIC SOCIETY 
BUYERS’ GUIDE (continued) 


Clay Working Machinery 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Cloth (Wire) 
Newark Wire Cloth Co. 


Coal (Bituminous) 
Seaboard Fuel Corp. 


Cobalt Oxide 
Drakenfeld and Co., B. F. 


Colors 
Drakenfeld and Co., B. 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co 
Roessler and Wassiasher Chemical Co. 
Vitro Mfg. Co. 


Conditioning Machinery 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Cones (Filter) 
Norton Co. 


Conveyors (Belt Cable) 
Lancaster Iron Works, Inc. 


Conveyors (Clay, Sand, Brick, etc.) 
Hadfield- Penfield Steel Co! 
Philadelphia Drying Machinery Co. 
Mueller Machine Co., Inc. 


Controllers (Automatic Temperature) 
Leeds & Northrup Co. 


Cores (Alundum Furnace) 
Norton Co. 


Cornwall Stone 
Eureka Flint and Spar Co. 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical Co. 


Crucibles (Filter-Melting-Ignition) 
Norton Co. 
Potters Supply Co. 


Crushers 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


D 


Decorating Supplies 
Drakenfeld and Co., F. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Decorating Kilns 
Holcroft & Co. 


Discs (Alundum-Porous-Filter) 
Norton Co. 


Dishes (Alundum-Filtering-Ignition) 
Norton Co. 


Disintegrators 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


Dolomite 


Innis, Speiden & Co. 


Dryers (China Ware—Porcelain) 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Dryers (Steam Pipe Rack) 
Lancaster Iron Works, Inc. 


Drying Machinery _ 
Philadelphia Drying Machinery Co. 
Proctor & Schwartz, Inc. 


Dust Mills 
Cain Machine Co. 


E 


Electrical Instruments 
Leeds & Northrup Co. 


Electrical Porcelain Machinery 
Mueller Machine Co., Inc. 


Enameling Equipment, Complete 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 


(When writing to advertisers, please mention the JOURNAL) 
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doit better” 
hey: vith GAS 


OUSANDS of companies, large and small, in widely 
varied types of business, and located in all Parts of the 
country, aoe from actual experience that “You can do 

it better with gas”. Some of the nationally- known 
industrial users of gas are listed below: 


hem Steel Corp., Bethlehem, Pa. Allis » Costner Co., Milwaukee, Wis. Stewart-Warner Speedometer Corp., 
Valentine Varnish Co., New York, N.Y. eek-Neal Cotfee ‘Co., Brooklyn, N.Y Chicago, Ul. 
International wy ey te Baltimore Sun, Baltimore, Md. Pitcairn Varnish Co., Milwaukee, Wis. 
China Portland. Edison Lamp Works, Litnle Ferry, N. J. Pusey and Jones, Gloucester, Mass. 
Biscuit Co., Long teas New York Carbon Co., Long Istand 
General Electric Co., Pittsfield, ester, N.Y. 
West Lynn, Mass., Fort ky Ind. Suabeam Chemical Co., Evansville, Ind. Warner Sugar Refinery Co., Edgewater, 
nectady, ¥. Kuty Kake Kone, Atianta, Ga. N. J. 
Armour & Com vy. Chicago. ml. Yellow Cab Manafacturing Co., Kansas City Star, Kansas City, Mo. 
New York Times, N New York, N. ¥. Chicago, J Reynolds Spring Co., Jackson, Mich. 
Western Pacific R. R., Sacramento, Cal. Natio: Biscuit Co., New | N.Y. 5 vn, N.Y. 
Motor Car Co., Flint, Mich. Public Ledger. Philadel Ais, Pes Call lishing Co., San Francisco, 
Textile Chemical Co., Providence, R. L. Los Angeles Press Brick Los Angeles, Cribbea & Sexton Co., Chicago, lL 
Ward '0., Brooklyn, N. Y. J. American Manganese Steel Co., Denver 
Continental Motor Corp. Mich. Morse Drydock Co., N. Y 
Crane Company, Senge. F is Puritan Pie Co., Denver, Colo. New Process Gear Co., Syracuse, N. Y. 
The Great Aclan acific Tea Co., New Willard Hotel ion, D. C. Oxenburg Brothers, Brooklyn. N.Y. 
Belleville, N. J. Bock Bearing Co., Toledo Iinois Tool Works, Chicago, Ill. 


These companies use gas because it means economy, better production 
and improved product. Have you investigated gas for your own use? 
Write today for our interesting book, “Gas — The Ideal Factory Fuel”. 


American Gas Association 
342 Madison Avenue, New York City 


YOU CAN DO IT BETTER WITH 
GAS 


(When writing to advertisers, please mention the JOURNAL) 
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BUYERS’ GUIDE (continued) 


Enameling Furnaces 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Holcroft & Co. 
Parker Russell Co. 
The Carborundum Co. (Carboradiant) 
The Porcelain Enamel & Mig. Co. 
U. S. Smelting Furnace Co. 
Vitro Mfg. Co. 


Enameling Muffies 
Parker Russell Co. 
The Carborundum Co. (Carbofrax) 


Enameling, Practical Service 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Enamels, Porcelain 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply. Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Engineering Service 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Parker Russell Co. 


Equipment (Porcelain Enameling) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 

The Porcelain Enamel & Mfg. Co. 


Extruding Machines (Lab. Use) 
Chambers Brothers Co. 


F 


Feldspar 
Eureka Flint and Spar Co. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. (Isco) 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Filtering Machinery 
Mueller Machine Co., Inc. 


Filter Presses 
Cain Machine Co. 


Fire Brick 
Parker Russell Co. 
The Carborundum Co. 


Flint 
Eureka Flint and Spar Co. 
Harshaw, Fuller and Goodwin Co. 
Innis, Speiden & Co. (Carrara) 
National Silica Co. 
Pennsylvania Pulverizing Co. 
Roessler and Hasslacher Chemical 


Flint Pebbles 
Alsing, J. R. Eng. Co. 
Eureka Flint and Spar Co. 


Frit 
Porcelain Enamel and Supply Co. 
Vitro Mfg. Co. 


Fuel 
Seaboard Fuel Corp. 


Furnaces 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Supply Co. 
Holcroft & Co. 
Parker Russell Co. 
The Carborundum Co. (Carboradiant) 
The Porcelain Enamel & Mfg. Co. 
U. S. Smelting Furnace Co. 


Furnaces (Electrical) 
Holcroft & Co. 


Furnaces (All Types) 
Parker Russell Co. 


G 


Glazes and Enamels 
Chicago Vitreous Enamel Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Supply Co. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Glaze Spar 
Eureka Flint and Spar Co. 


Granulators 
Lancaster Iron Works, Inc. 


Gold 
Drakenfeld & Co., B. F. 
Harshaw, Fuller and Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
Vitro Mfg. Co. 


Grinding Pans 
Cain Machine Co. 


(When writing to advertisers, please mention the JOURNAL) 


14 


JOURNAL OF THE 


INSULFRAX 
An Insulating Refractory 


NSULFRAX— a new insulating brick that has not only the re- 

I fractoriness of a first quality firebrick, but possesses better 
than three times the insulating value. 

Insulfrax is truly an insulating refractory—it is solving problems that have 

long vexed the operators of high temperature furnaces. 

Insulfrax can be safely used in furnace constructions required to withstand 

temperatures up to 2600° F. Its shrinkage at this temperature is negligible— 

its ultimate softening point is above 3100° F. 

Insulfrax is strong enough to carry loads—yet it is light. 

A standard brick, weighing three pounds, will withstand a load of 250 pounds 

per square inch at room temperature—12)4 pounds at 2660° F. 

Insulfrax can and should be used in insulating steel shell furnaces, rotary kilns— 

electric steel and non-ferrous melting furnaces—crucible furnaces and heat- 

treating furnaces. 

It is the heat insulator that industry has long needed for use with super- 

refractories of high thermal conductivity—for lining furnace doors—for in- 

sulating arch bungs and fer all insulation at high temperatures. 


SEND FOR SPECIAL DESCRIPTIVE CIRCULAR 


Sample Brick Upon Request 
CARBORUNDUM REFRACTORIES 


Reg U. 8. Pat. Off. 
Brick and Tile for Boiler and Furnace Settings; Muffles for Enameling Furnaces; 
Hearths for Heat-Treating Furnaces; Cements for all High Temperature Work 


THE CARBORUNDUM COMPANY, PERTH AMBOY,N. J. 
Refractory Division 


Carb dum is the Regi d Trade Name used by The Carborundum Company for Sili- 
con Carbide. This Trade Mark is the exclusive property of The Carborundum Company. 
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H 
Hearths 


The Carborundum Co. 
(Carbofrax heat treating) 


Hearths (High Aluminous Clay—Electrically 
Sintered Aluminum Oxide—Silicon 
Carbide) 

The Carborundum Co. 
Parker Russell Co. 


Hygrometers (Electric) 
Engelhard, Chas., 


Infusorial Earth 
Innis, Speiden & Co. 


Inc. 


Iron (Enameling) 
American Rolling Mill Co. 
The Mansfield Sheet & Tin Plate Co. 
United Alloy Steel Corp. 


Jiggers 
Cain Machine Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


K 
Kaolin 


Edgar Plastic Kaolin Co. 

Enterprise White Clay Co. 

Harshaw, Fuller & Goodwin Co. 
Roessler and Hasslacher Chemical Co. 
United Clay Mines Corp. 


Kilns (china, decorating) 
Drakenfeld & Co., B. F 
Holcroft & Co. 


Kiln Castings 
Lancaster Iron Works (Inc.) 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F 


Kryolith 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Hasslacher Chemical Co. 


L 
Lathes 


Cain Machine Co. 


Lehrs (High Aluminous Clay—Electrically 
Sintered Alumininum Oxide—Silicon 
Carbide) 

The Carborundum Co. 


Linings (Furnace-Refractory, Block-Refractory 
Plate, Brick and Tile) 
Alsing, J. R. Eng. Co. 
Norton Co. 
The Carborundum Co. 


Liners Wheels 
Cain Machine Co. 


Magnesite 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Co. 
Innis, Speiden & Co. 


Manganese 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Hy-Grade Manganese Co. 


Roessler and Hasslacher Chemical Co. 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


The Mansfield Sheet & Tin Plate Co. 


United Alloy Steel Corp. 


Mills (Pebble-Tube) 
Alsing, J. R. Eng. Co. 


Minerals 
‘Drakenfeld & Co., B. F. 
Harshaw, Fuller & co Co. 


Roessler and Hasslacher Chemical Co. 


Vitro Mfg. Co. 


Mixing Machines 
Chambers Brothers Co. 


Molds (Brick) 


Lancaster Iron Works, Inc. 


Muffies (Furnace) 
Norton Co. 


The Carborundum Co. (Carbofrax) 
Parker Russell Co. 


Muriatic Acid 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


N 


Nitrates (Cobalt, Sodium) 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


O 


Oil Burners 


Best, W. N. Corp. 
Opacifiers 
Harshaw, Fuller & Goodwin Co. 


Titanium Alloy Mfg. Co. 


Operators (Coal) 
Seaboard Fuel Corp. 


Oxides 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co 

Metal & Thermit Corp. 

Paper Makers Importing Co. 
Pennsylvania Salt Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Titanium Alloy Mfg. Co. 
Vitro Mfg. Co. 
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Founded 1869 


B. F. DRAKENFELD & CO., Inc. 


50 Murray Street, New York 


Manufacturers 


OXIDE OF CHROME 
GREEN 


Special for Glassmakers and Potters 
Guaranteed over 99% Pure 


Contains no Free Sulphur nor Sulphides 


Write for samples of Light and Dark Shades 
and Copies of Analyses 


(When writing to advertisers, please mention the JOURNAL) 
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Pans (Wet and Dry) 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pebble Mills 
Alsing, J. R. Eng. Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pins 
Potters Supply Co. 


Placing Sand 
Eureka Flint and Spar Co. 
Pennsylvania Pulverizing Co. 
National Silica Co. 
United Clay Mines Corp. 


Plate Feeders 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 


Plate (Filter) 
Norton Co. 


Porcelain Balls 
Alsing, J. R. Eng. Co. 


Porcelain Brick 
Alsing, J. R. Eng. Co. 


Porcelain Enameling Service, Practical 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Porcelain Enamels 


Chicago Vitreous Enamel Product Co. 


Ferro Enamel Supply Co. 
The Porcelain Enamel & Mfg. Co. 
Vitro Mfg. Co. 


Porcelain Presses 
Cain Machine Co. 


Porcelain Dies 
Cain Machine Co. 


Potash (Carbonate) 
Innis, Speiden & Co. 


Pottery Machinery 
Cain Machine Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Printing Machines 
Cain Machine Co. 


Pug Mills 
Cain Machine Co. 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Lancaster Iron Works, Inc. 
Mueller Machine Co., Inc. 


Pulverizing Machine 


Alsing, J. R. * Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pulverizing Mills 
Alsing, J. R. Eng. Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 


Pumps 
Cain Machine Co. 
Mueller Machine Co., Inc. 


Pyrometers (Indicating) 
Leeds & Northrup Co. 


Pyrometers (Recording) 
Leeds & Northrup Co. 


Pyrometer (Switches) 
Leeds & Northrup Co. 


Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Leeds & Northrup Co. 
McDaniel Refractory Porcelain Co, 
Montgomery Porcelain Products Ca 


R 


Recording Instruments 
Leeds & Northrup Co. 


Refractories 
The Carborundum Co. 
Norton Co. 
Parker Russell Co. 
United Clay Mines Corp. 


Refractory Materials 
Parker Russell Co. 
United Clay Mines Corp. 


Regulators (Automatic Temperature) 
Leeds & Northrup Co. 


S 


Saggers 
The Carborundum Co. 
Norton Co. 
Potters Supply Co. 


Sagger Presses 
Chambers Brothers Co. 
Hadfield-Penfield Steel Co. 
Mueller Machine Co., Inc. 
Watson-Stillman Co. 


(When writing to advertisers, please mention the JOURNAL) 
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‘Alundum Bottom Enameling Muffles 
inthe Production of Electric Refrigerators. 


The illustration above shows one of five 
Alundum muffles of the Manion “V” bot- 
tom design in the plant of one of the larg- 


est producers of electric refrigerators. 


Alundum muffle plates were selected for 
use in this modern, high production plant 
because they are mechanically strong, 
chemically inert and have high heat con- 


ductivity. 


NORTON COMPANY, WORCESTER, MASS. 


NORTON REFRACTORIES 
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Screens 
Newark Wire Cloth Co. 


Selenite of Sodium 
Drakenfeld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Vitro Mfg. Co. 


Selenium 
Drakenfeld & Co., B. F. 


Shippers (Coal) 
Seaboard Fuel Corp. 


Sifters 
Cain Machine Co. 


Silex Blocks 
Alsing, J. R. Eng. Co. 


Silica Blocks 
Eureka Flint and Spar Co. 
Parker Russell Co. 


Silica Brick 
Parker Russel Co. 


Sillimanite (Synthetic) 
Norton Co. 


Slabs (Furnace) 
he Carborundum Co. 
Norton Co. 
Parker Russell Co. 


Smelters 


Chicago Vitreous Enamel Product Co. 


Parker Russell Co. 
U. S. Smelting Furnace Co. 


Soda Ash 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co 


Roessler and Hasslacher Chemical Co. 


Sodium Antimonate 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 
Vitro Mfg. Co. 


Roessler and Hasslacher Chemical Co. 


Sodium Fluoride 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 


Roessler and Hasslacher Chemical Co. 


Spar 
Eureka Flint and Spar Co. 
Harshaw, Fuller & Goodwin Co. 
Pennsylvania Pulverizing Co. 


Roessler and Hasslacher Chemical Co. 


Spurs 
Potters Supply Co. 


Stacks 
Lancaster Iron Works, Inc. 


Stilts 
Potters Supply Co. 


Sulphuric Acid 
Drakenfeld & Co. 
Harshaw, Fuller & Bocdwin Co. 
Pennsylvania Salt Mfg. Co. 
Roessler and Chemical Co. 


Talc 
Harshaw, Fuller & Goodwin Co. 
Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 


Tanks 
Lancaster Iron Works, Inc. 


Temperature Instruments (Measuring) 
Leeds & Northrup Co. 


Thermocouples 
Leeds & Northrup Co. 


Thermometers (Electric Resistance) 
Leeds & Northrup Co. 


Thimbles (Filtering Extraction) 
Norton Co. 


Tile (Refractory) 
The Carborundum Co. (Carbofrax) 
Parker Russell Co, 


Tile Machinery (Floor and — 
Mueller Machine Co., Inc. 


Tin Oxi 
ateld & Co., B. F. 
Harshaw, Fuller & Goodwin Co. 
Metal & Thermit Corp. 
Roessler and Hasslacher Chemical Co. 


Titanium 
Titanium Alloy Mfg. Co. 


Tubes (Insulating) 
McDaniel Refractory Porcelain Co. 
Montgomery Porcelatn Products Co, 


Tubes (Pyrometer) 
Leeds & Northrup Co. ‘ 
McDaniel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
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Miners, [MporTERS AND PULVERIZERS 


Pure English Cornwall Stone Eureka #1 Feldspar 


French Flint Connecticut Feldspar 
French Placing Flint New Hampshire Feldspar 
American Rock Flint New York Feldspar 
American Sand Flint Carolina Feldspar 


Eureka Specially Selected Glaze Spar has been famous 
for Twenty Years for its Brilliant Lustre 


EUREKA FLINT & SPAR CO. 


Trenton—- New Jersey 


Suppose all we young fellows swore off shaving for life—what a fine look- 
ing race we'd be. But you have got to hand it to whiskers, they are the 
nearest thing to perpetual motion we have, month in and month out— 
never failing us for even a day. 


A lot of Ceramic manufacturers feel the same way about 


EDGAR. CLAYS 


using them year after year because they are assured of QUALITY, 
pater ORMITY and PRICE. Another thing, they are always as repre- 
sented. 


INTRODUCING :— 


I] ALL FIRECLAY-SAGGER BODIES 
KAOLIN-WHITEWARE BODIES 


Two world famous clays on the market over 100 years. Quality and 
uniformity a real fact. A sample will convince you. 


ENTERPRISE WHITE CLAY CO. 
Real Estate Trust Bldg., PHILADELPHIA, PA. 


(When writing to advertisers, please mention the JOURNAL) 
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V Innis, Speiden & Co. 
Roessler and Hasslacher Chemical Co. 
Vacuum Pumps 
Mueller Machine Co., Inc. 


Winding Drums 
Lancaster Iron Works, Inc. 


W 
Witherite 


Wad Mills > Harshaw, Fuller & Goodwin Co. 
Cain Machine Co. Innis Speiden & Co. 


Wet Enamel 
Chicago Vitreous Enamel Product’ Co. 
he Porcelain Enamel & Mfg. Co. Z 
Vitro Mfg. Co. 


Zirconia 


Whiting Roessler and Hasslacher Chemical Co. 
Drakenfeld & Co., B. F. Titanium Alloy Mfg. Co. 
Harshaw, Fuller & Goodwin Co. Vitro Mfg. Co. 


H. C. SPINKS CLAY Co. 


BALL 
SAGGER S‘CLAY NEWPORT, KY. 
WAD MINERS and SHIPPERS 


Write for samples 


(When writing to advertisers, please mention the JOURNAL) 
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DRYING 
MACHINERY 


for all 
Clay Products 


Electrical Porcelain 
Sanitary Ware 
General Ware in Molds 
Dipped General Ware 
Clay Rolls : Spark Plugs 
Saggers : Tile 
Refractories : Brick 
Chemical Stoneware 


PROCTOR & SCHWARTZ, 


PHILADELPHIA, PA. 
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ALPHABETICAL LIST OF ADVERTISERS 


PaGeE 
Porcelain Enamel & Mfg. Co.............. Outside Back Cover 


(When writing to advertisers, please mention the JOURNAL) 
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CLASSIFIED ADVERTISING 


ENAMELER—2Z8 years’ ex- 
perience, practical and ex- 
ecutive, jobbing work of sheet 
steel and cast iron, best 
enamels, wet or dry process, 
imitation wood finish, im- 
proving or equipping of en- 
amel plants with best results. 
Excellent references. Box 
13 A, American Ceramic So- 
ciety, 2525 N. High Street, 
Columbus, Ohio. 


The Journal of the Society of Glass Technology 
A quarterly Journal containing original papers and abstracts 
of papers covering the whole field of Glass Technology. 
ANNUAL SUBSCRIPTIONS TO SOCIETY (Including Journal) 


Price per Volume (unbound) to non-Members............-...cccceccsscsccscees 9.00 


Forms of application for membership may be obtained from the American Treasurer of the 
Society, Mr. Wm. M. Clark, Ph.B., Nela Park, Cleveland, Ohio. 

Address orders and inquiries to: The Secretary, Society of Glass Technology, The Uni- 
versity, Sheffield, England. 
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Every 


Reader 
of July 
American 
Ceramic 
Journal 


because, Mr. Presiden 


to avoid seconds 


I highly recommend it." 


who uses wire cloth is entitled to complete data on NEWARK products. 


Do you know that all Newark Wire Cloth is GUARANTEED? 


it is the utmost in accuracy? That we make it out of ANY suitable 


That 


material, for ANY purpose, provided the material is malleable enough 


to be woven? 


For instance we make it out of aluminum, brass, copper, 


bronze, phosphor bronze, nickel, steel, gold, silver, monel metal, platinum, 


nickel-chromium, tinned metals, special alloys, etc. 


No. 25. 


Newark Wire Cloth Co. 


355-369 Verona Ave. 


Branch Office 
66 Hamilton St., Cambridge, Mass. 


Newark, N. J. 


Write for Catalog 


CLAY MACHINERY! 


SAGGER ROOM 


Grog Pans 
Pug Mills 
Sagger Presses 
Wad Mills 
Grog Screens 


PRESS ROOM 


Tile Presses 
Faience Presses 
Porcelain Presses 
Dies & Equipment 


SLIP HOUSE 


Blungers 
Agitators 
Lawns 

Pumps 

Filter Presses 


GREEN ROOM 


Jiggers 
Pull Downs 
Cleaning Wheels 


Batting Machines 


GRINDING ROOM 


Clay Crackers 
Pulverizers 
Cage Grinders 
Dust Screens 
Pebble Mills 


GLAZE ROOM 
Glaze Mills 
Agitators 
Lawns 

Pumps 


THE MUELLER MACHINE CO. 


TRENTON, N. J. 


(When writing to advertisers, please mention the JOURNAL) 
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in the ware due to leaks in , 
the lawn there is no better 
preventive than Newark Wire 
Cloth. 
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THE 


PROFESSIONAL 
DIRECTORY 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 
We have fully equipped laboratories at 
Lancaster, Ohio, U. S. A. 


T. W. GARVE 


ENGINEERING 
Twenty Years’ Experience in the Clay 
Industries 
510 Schultz Bldg. 

Columbus, Ohio 


Design, Construction, Operation, Efficiency 


FREDERICK G. JACKSON 
A. B., S. M. 


Consulting Ceramic Chemical 
Engineer 
Specialist in the Scientific Removal 
of Sulphur During Firing 
References on Request 


Address Care American Ceramic Society 
2525 North High Street 
Columbus, Ohio 


CERAMIC 
BREVITIES 


Messrs. Roberts & Mander 
of Philadelphia, Pa., have 
awarded the contract for the 
installation of an additional 
enameling furnace to The 
Porcelain Enamel & Mfg. Co. 
of Baltimore. 

The furnace’ is to be in- 
stalled in their plant at Hat- 
boro, Pa., and brings the 
number of their enameling 
furnaces to five. 


Announcement is made by 
The Porcelain Enamel & 
Mfg. Co., that they have re- 
ceived a contract from the 
Fuller Warren Co. of Mil- 
waukee, Wis., for the instal- 
lation of an additional enam- 
eling furnace. 

The Milwaukee company is 
now operating two furnaces 
and the two new furnaces 
now being installed will bring 
their total equipment to four 
furnaces. 


A matter of interest to the 
enameling trade is the an- 
nouncement by The Porcelain 
Enamel & Mfg. Co. of Balti- 
more of the furnishing of 
complete enameling equip- 
ment to the New Scott Range 
Company of New Zealand, 
Australia. 

The New Zealand firm 
manufactures stoves and 
ranges and will use the 
Pemco Wet Process and 
Pemco Enamels, importing 
the enamel glass from the 
American company. 
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THE PARKER RUSSELL CO. 


ST. LOUIS 


BUILDERS OF 
RO-MACK Enameling Furnaces 
HIGH TEMPERATURE FURNACES 
For all Purposes 


HIGH GRADE REFRACTORIES 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL SHAPES OUR SPECIALTY 


HIGH GRADE 


CLAYS 


OF EVERY KIND—FOR EVERY PURPOSE 
UNITED CLAY MINES CORPORATION TRENTON, N. J. 


Continuous Tunnel Kilns Vitreous Enameling Furnaces 


HOLCROFT & CO. 
6545 Epworth Blvd. Detroit, Mich. 


We are manufacturers of 


POTTERY and CERAMIC s 


machinery 
Please let us know your requirements 


The Cain Machine Co. East Liverpool, Ohio 


USE “HY-GRADE” MANGANESE 


for surface and body coloring. We pay special attention to our 
200 mesh powder that will not “Cat Eye” in glazes. 

We mine and very carefully prepare every pound of our own 
product. 


HY-GRADE MANGANESE COMPANY, Inc. 
WOODSTOCK, VIRGINIA 
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If you want pyrometer protection tube satisfaction 
USE 


Montgomery Hard Porcelain Pyrometer Tubes 


All Sizes and Lengths for either Platinum or Base Metal Couples 


The Best Liked and Most Largely Used 
Protection Tubes on the Market today 


If the manufacturer of your pyrometer equipment cannot supply 


you, write us direct. TRADE MARK 
MONTGOMERY PORCELAIN PRODUCTS CO. 
FRANKLIN, OHIO, U. &. A. 10-22 


Brick Making Machines 


Crushers Grinders Mixers 


Automatic Cutters 


Chambers Bros. Co. 
Philadelphia Pennsylvania 


at 
LOWER COST 


These Machines press 
saggers from _ solid 
wads of clay. Our 
sagger dies have no 
joints to work loose 
or open under pres- 
sure; this insures a 
homogeneous product 
and reduces to a mini- 
mum the losses in fir- 
ing. 

Write for Bulletins 
and full information 


THE WATSON-STILLMAN CO. 
Showing a 50 Ton Sagger Press 108 Washington Street, NEW YORK 


iladelphia, Widener g. 
dies for making Elliptical Saggers. Cleveland, Auditorium Garage Bldg. 


Detroit, 7752 DuBoise St. 
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Inspecting Toncan Enameling Sheets at the United Alloy 
Steel Corp., Canton, Ohio 


Safeguarding 
Toncan Uniformity 


Makers of Toncan Enameling Sheets do 
not take it for granted that exacting 
specifications in manufacturing processes 
will always produce uniformity. The 
final test of uniform quality is a rigid 
inspection of every sheet which nothing 
short of perfection can survive. 


This fearless inspection assures Toncan cus- 
tomers of getting exactly what they expect—a 
high quality enameling base which reduces pro- 
duction costs in every step of the enameling 
process, and which means greater service and 
durability of their finished product. 


Toncan Metal has solved enameling difficulties 
for scores of enamelers whose requirements 
may be similar to your own. Write for Toncan 
samples and test them in your product. There 


is no obligation, 


United Alloy Steel Corp., Canton, Ohio 


New York Detroit Portland Cleveland 
Pittsburgh Chicago Syracuse Indianapolis 
Philadelphia San Francisco 


TONCAN ENAMELING SHEETS 
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Since 1869 


Alsing Service 


Alsing Service represents 
the modern way of lining a 
Pebble Mill—scientific and 
practical advances, includ- 
ing a Porcelain Brick Lin- 
ing that fits in your Pebble 
Mill without the necessary 
cutting which has been the 
common practice for ‘years. 


Permit us to explain our 
method by telling us the in- 
side measurements of Mill 
requiring relining. 


J. R. ALSING ENGINEERING CO. 
50 CHURCH STREET 
NEW YORK CITY 


60 pages of vital business facts and 
res. Who, where and how many 
your prospects are. 
8,000 lines of business covered. Com- 
piled by the Largest Directory Publish- 
ers in the world, thru information ob- 
tained by actual door-to-door canvass. 
Write for your FREE copy. 
R. L. POLK & CO., Detroit, Mich. 
875 POLK DIRECTORY BLDG. 
Branches in principal cities of U. 8. 


The Vitro Manufacturing Company 
Pittsburgh, Pa. 


Solicits Your Orders for: 


ENAMELS (for steel and cast iron) 
COLORING OXIDES (for enamels, glass and pottery) 
VITRIFIABLE COLORS (for decorators) 
GLASS MAKERS CHEMICALS 
ENAMELLERS CHEMICALS 
QUALITY AND UNIFORMITY GUARANTEED 


Look for Our Trade Mark on Package 
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W. N. BEST Oil Burners 
fire the kilns at the largest 
porcelain wash tray plant in 
the world. 


Write for catalogs and list of 
users in the Ceramic field 


W. N. BEST Corporation 
11 Broadway New York City 


1816 1926 


“Over a Century of Service and 
Progress” 


South Dakota 
FELDSPAR 


An extremely high-grade 
Potash Spar ground in 
our own mills under 
constant and _ thorough 
chemical control. 


Capacity up to 300 Tons Daily 
We solicit your inquiries 


INNIS, SPEIDEN & CO., Inc. 


Importers, Manufacturers, Exporters 
46 CLIFF STREET NEW YORK 


Branches: 
BOSTON PHILADELPHIA 
CHICAGO CLEVELAND 
GLOVERSVILLE 


PENNSYLVANIA PULVERIZING CO. 


LEWISTOWN, PA. 


Pure Canadian Potash Feldspar 


Potters Flint 


Placing Sand 


SALES OFFICE 


323 Fourth Avenue 
Pittsburgh, Pa. 
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THE 
CERAMIC 
INDUSTRY'S 


The best Asset of the Ceramic In- 
dustry is quality of product and quality 
of product is largely dependent on 
properly prepared Materials. The 
American Wet Grinding Pan does its 
work thoroughly, quickly and cheaply. 


This is an unusually well built, depend- 
able unit. Long on service. Light on 


power. Ask for Bulletin. / 


We build a complete line of machin- j 
ery for Ceramic needs. 


The Hadfield-Penfield Steel Co. 
BUCYRUS, OHIO 


The Journal Advertising 
Pages Are Open to 
Your Advertising and 
We Can Accept Copy 
As Late As the 15th 
of the Month Preceding 
Date of Issue. 


Advertising Department 
AMERICAN CERAMIC SOCIETY 
2525 N. High St. CoLuMBUS, OHIO 
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After an exhaustive study of the requirements of the Enamel- 
ing Industry we are producing: 


WABIK METAL 
SPECIAL VITREOUS ENAMELING 
SHEETS 


Unlike ordinary steel sheets, warping and blistering i is reduced 
to a minimum, thus increasing the Enameler’s output and 
profit. 

Many of the leading plants now recognize “WABIK METAL” 
as the supreme stock for that beautiful permanent lustre which 
is so essential in Table Tops, Stove Parts, Refrigerator Parts, 
Signs, etc. 


THE MANSFIELD SHEET &iTIN PLATE CO. 


MANSFIELD, OHIO 


> 


THREE ELEPHANT BORAX 
99.5% PURE 


Its uniform high quality guarantees the 
excellence of your product. 


We also make Boric Acid Guaranteed 95% pure. 
Write for our price and samples today. 


AMERICAN POTASH & CHEMICAL CORPORATION 


Woolworth Building, New York, N. Y. 
Quality Uniformity Service 
LUSTERLITE ENAMELS 
MANUFACTURERS 
FURNACES - - SPEED FORKS - - ENAMELS 


Complete Enamel Shop Supplies and Equipment 
STOCK CARRIED 
Chicago Vitreous Enamel Product Company 
1407-47 S. 55th Court, Cicero, Ill., U. S. A. 
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A melter taking a test sample of iron from the open hearth furnace. It must meet a 
definite standard of purity before the metal is tapped 
Where ¢ Si to test 
MAN Y tests must determine the purity and degasification 
of ARMCO Ingot Iron before it is ready for fine 
enameling. That’s why cull losses are lower when you 
use “the purest iron made”—why profits are bigger. 
The first of these tests is known as the “preliminary test,” 
taken while the metal is still boiling and seething in the 
open hearth furnace. Poured in a small mold, the iron soon 
Secents a eue cools, and goes to the Test Laboratory where it is thor- 
lain enameled prod- oughly analyzed. 
sive retall stores bear So vigilant care, constant inspection and analysis play important parts 
this label. It stands in the manufacture of ARMCO Ingot Iron for vitreous enameling. And 
for a definite quality, the enameler gets a purer iron sheet that assures a smooth, heavy 
to finished enameled surface, free from distorticn, pinholes and blisters. 
product. | 
ARMCO Ingot Iron is always the same . . . . always uniform. | 
THE AMERICAN ROLLING MILL COMPANY 
Middletown, Ohio 
Export: The ARMCO International Corp. 
Cable Address - ARMCO, Middletown g 


ARMCO) 
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Better Clay Mixing With This 
Heavy Duty Granulator 


Don’t thrust upon your pug mill the entire 
me burden of preparing the clay. Complete 
Lancaster Granulators co tempering requires auxiliary machinery. 


ngth 
in sufficient $1ze and streng Lancaster Heavy Duty Granulators materi- 


i nt. They ally assist additional clay working ma- 
for any capacity pla i 1 chinery by breaking up large lumps of dry 
stand up under continuously clay and thoroughly mixing the entire 
heavy duty without 

ir or replace- The Lancaster Granulator makes possible 

downs for repair a better clay product—for no matter how 
clay may vary from the top to the, bottom 

ment. of the bank—it is reduced to a uniform 


quality in this machine, 


Write for Copy of 
Bulletin No. 20 Let Lancaster Engineers help solve 
your clay preparing problem 


Send for Them All—They’re 
Worth Reading Again 


“Bob’s Blue Book” 
“Enamels Equipment Supplies” 
“Salvaging Defective Castings” 

“Wood Graining” 

“Bob’s Burning Bar Booklet” 
“Men and Methods” 


Please Write 


The Ferro Enamel Supply Company 


2106 Keith Bldg. CLEVELAND, OHIO 


(When writing to advertisers, please mention the JOURNAL) 


LOOPY V4 24 Se 
= 


36 


JOURNAL OF THE 


ENGLISH AND DOMESTIC 
QUALITY 


POTTING 
CLAYS 


Paper Makers Importing Co., Inc. 
EASTON, PENNA. 
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late 
ers Apprecia 
Eloctricelly Annealed Bottles 


1926 


LUTHER FORD & ComPany 


MANUFAC TUM E 


MINNEARPOVs 


May 2) 


19° 
Cenera) 


Rlectric Compa 
Scheneotaay, ny 
Gentlemen: 


In Te8 to your to our ®XPerience Wi th 

trica)ly &nnee lea bottles Which we have bean Te- 
Nllinoig Pacific Glass co 

t fina 


De, thet the 
PPe&rance and uniform; ty, ana Our 
tes ta Show then much ®tronger, 
The absence of any Smoky or lly film On the Surface o¢ 
the bottle is Particularly noticeable, making the were 
>rillient ®nd clean, 


Yours very truly, 


LUTHER COMPA ny 


[ \ 


heat 
hough electric 

not supplant 
other forms of heat ~ 
industrial 
there are 
every industry 
it is the ideal 
he most economic 
heat the heat 
ultimately will 


used. J 


ULTIMATEL 
ELECTRIC 

IN EVERY INDUST 


GENERAL ELECTRIC 


=. 
Fic INC 
SALES OF} 

Y. 

COMPANY. 6CHENECTAD 

ELECTR 

GENERAL 
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yriting 

(When wri 


rip 
3] 
Ming) Avan, 
| | 
are not use eleoctr Prodnote of With their 
i 
: aa 
. 
+ 
oy 
i 
| The Illinois Pacific Glass Com: wees elect ri heated lehrs exclu —and all 
= 


JOURNAL OF THE 


Why A “HURRICANE” Dryer 
For Dipped Ware? 


This improved Drver is both a convenience and an economy. 


One “HURRICANE” Dryer accommodates two dippers, and the 
ware is thoroughly dry and ready for the kiln in 30 minutes. 


There is a saving in labor. Handling costs are reduced. 


Cleaner and better ware is obtained, for drying is uniform and 
finger marks are eliminated. 


Capacities Guaranteed on All “HURRICANE” Ceramic Dryers 
THE PHILADELPHIA DRYING 


MACHINERY COMPANY 
Stokley St. above Westmoreland, Philadelphia, Pa. 


Canadian Agents: AINE New England Agency: 


Ross Whitehead & Co., Ltd. Devin ivory » Hurricane Engineering Co. 
Montreal ee 53 State St., Boston, Mass. 
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In the Cameroun, West Africa, we are informed it 
is necessary to make ceramic products, especially 
bricks, entirely by hand. The natives press the 
clay into molds and after drying, they are hacked 
to form the kiln and then fired. Portable machin- 
ery would be a godsend. 


* > 


Consider the advantages you enjoy in your plant in 
manufacturing your products. The companies 
advertising in the Journal have spared no expense 
to bring their machinery up to date and they believe 
in telling what they have to offer you, by the use of 
Journal advertising space. These companies are 
doing a great work for you and deserve your con- 
tinued patronage. See their latest at the coming 
Annual Meeting in Detroit, February 14-19; 1927, 


American Ceramic Society 
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A jewel of the rath dynas- 
ty portraying the art of 
porcelain enameling as 
practiced during — that 
period. 


The art of the Memphite Jewelers of the 
12th Dynasty, because of its perfect 
accuracy of execution—remains today the 
criterion of porcelain enameled ware for 
beauty and serviceability. 


Today—more than forty plants attest to 
the beauty and the serviceability of the 
enamels—and the profits earned are in- 
disputable proofs of the value of PEM- 
CO PLANS, PEMCO ENAMETLS and 
PEMCO EQUIPMENT. 


We've an interesting brochure which 
you should have. Write for it! 


The Porcelain Enamel & Mfé. Co. 


Baltimore, Maryland 
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